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Society  of  Medicine  and  International  Gynecological  Societies, 
and  of  the  Southern  Surgical  and  Gynecological  Society; 
Consulting  Gynecologist  to  St.  Vincent's  Hospital;  Member 
of  Gynecological  Society  of  Germany;  Gynecologist  to  Post- 
Graduate  Hospital.     39  East  SLxty-first  Street,  New  York. 

1897.— BovEE,  J.  Wesley,  M.D.,  F.A.C.S.  Professor  of 
Gynecology,  George  Washington  University;  Gynecologist  to 
Columbia  and  George  Washington  University  Hospitals,  and 
St.  Elizabeth's  Hospital  for  the  Insane.  Treasurer.  The 
Rochambeau,  815  Connecticut  Avenue,  Washington,  D.  C. 

1909. — Brettauer,  Joseph,  M.D.  Attending  G\Tiecologist 
to  Mt.  Sinai  Hospital,  New  York;  Consulting  Gynecologist 
to  New  Jersey  State  Hospital,  Greystone  Park,  N.  J.,  and 
to  the  United  Hospital,  Portchester,  N.  Y.  1063  Madison 
Avenue,  New  York. 

1913.— Brickner,  S-ajmuel  M.,  A.M.,  M.D.  Late  Asso- 
ciate Attending  Gj-necologist  to  Mt.  Sinai  Hospital.  Saranac 
Lake,  New  York. 

1905.— Broun,  Le  Roy,  B.S.,  M.D.,  F.A.C.S.  Surgeon  to 
Woman's  Hospital  in  the  State  of  New  York;  Surgeon  to 
Manhattan  State  Hospital  (Insane  Asylum).  Secretary.  148 
West  Seventy-seventh  Street,  New  York. 

1898.— BuRRAGE,  Walter  L.,  A.M.,  M.D.  Formerly 
Gynecologist  to  St.  Elizabeth's  and  the  Carney  Hospitals. 
282  Newbiu-y  Street,  Boston,  Massachusetts. 

1889.— Byford,  Henry  T.,  M.D.,  F.A.C.S.  Emeritus  Pro- 
fessor Gynecology,  University  of  Illinois.  Peoples  Gas  Build- 
ing, cor.  Michigan  Avenue  and  Adams  St.,  Chicago. 

1913. — Child,  Charles  Gardner,  Jr.,  M.D.  Professor 
of  GjTiecology  in  the  New  York  Polyclinic;  Consulting  G^Tie- 
cologist  to  Mt.  Vernon  Hospital  and  St.  Faith's  Home; 
Attending  Gynecologist  to  City  Hospital;  Assistant  Surgeon 
to  Woman's  Hospital.     163  East  71st  Street,  New  York. 

1903.— Chipil^% Walter  William,  M.D.,  F.A.C.S.,  F.R.C.S. 
(Edin.).  Professor  of  Obstetrics  and  Gynecology,  McGill 
University;     Gynecologist    to    the    Royal    Victoria    Hospital; 


ACTIVE  FELLOWS  XIX 

Obstetric  Physician  to  the  Montreal  Maternity  Hospital, 
285  Mountain  Street,  Montreal,  Canada. 

1903.— Clark,  John  G.,  M.D.,  F.A.C.S.  Professor  of 
Gynecology,  University  of  Pennsylvania;  Gynecologist-in- 
Chief,  University  Hospital;  Consulting  Gj^necologist  to  the 
Jewish  and  Bryn  Mawr,  Germantown,  Chestnut  Hill,  and 
other  hospitals;  Chairman  Section  Diseases  of  Women  and 
Obstetrics,  American  Medical  Association,  1910.  Vice-President, 
1911.    2017  Walnut  Street,  Philadelphia. 

1889.— Cleveland,  Clement,  A.M.,  M.D.,  F.A.C.S.  Sur- 
geon to  the  Woman's  Hospital  in  the  State  of  New  York; 
Consulting  Gynecologist  to  General  Memorial  Hospital. 
Council.  Office:  40  East  Forty-first  Street.  Residence:  925 
Park  Ave.,  New  York. 

1888.— CoE,  Henry  C,  A.M.,  M.D.,  M.R.C.S.,  F.A.C.S. 
Gynecologist  to  Bellevue  Hospital;  Consulting  Gynecologist 
to  the  Woman's  and  New  York  Foundling  Hospitals;  Pro- 
fessor of  Gynecology  in  the  University  and  Bellevue  Hospital 
Medical  College;  Honorary  Fellow  Edinburgh  Obstetrical 
Society.  Secretary,  1891-96.  Vice-President,  1905.  President, 
1913.    Council.    40  East  41st  Street,  New  York. 

1896.— Cragin,  Edwin  B.,  A.B.,  A.M.  (Hon.),  M.D.,  F.A.C.S. 
Professor  of  Obstetrics  and  of  Gynecology,  College  of  Physi- 
cians and  Surgeons,  New  York;  Attending  Obstetrician  and 
Gynecologist  to  the  Sloane  Hospital  for  Women;  Consulting 
GjTiecologist  to  the  Presbyterian,  the  Roosevelt,  and  Lincoln 
Hospitals,  to  the  New  York  Infirmary  for  Women  and  Children, 
and  to  St.  Luke's  Hospital,  Newburg,  N.  Y.;  Consulting 
Obstetrician  to  the  City  Maternity,  Italian,  New  York  Nursery, 
and  Child's  Hospitals.     10  West  Fiftieth  Street,  New  York. 

1909. — Crossen,  Harry  Sturgeon,  M.D.,  F.A.C.S.  As- 
sociate Gjmecologist  to  the  Washington  U^niversity  Hospital 
and  Associate  in  G\iiecology,  Washington  Medical  School; 
Gynecologist  to  St.  Luke's,  Mullanphy,  and  St.  Louis  Matern- 
ity Hospitals,  and  the  Missouri  Baptist  Sanitarium.  Metro- 
politan Building,  St.  Louis,  Missouri. 

1904.— CuLLEN,  Thomas  S.,  M.D.,  F.A.C.S.  Associate 
Professor  of  Gynecology,  Johns  Hopkins  University;  Asso- 
ciate Gynecologist,  Johns  Hopkins  Hospital;  Consulting 
Gynecologist,  Church  Home  and  Infirmary.  Council,  1914. 
20  E.  Eager  St.,  Baltimore,  Maryland. 
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1914.— Curtis,  Arthur  H.,  B.S.,  M.D.,  F.A.C.S.  Adjunct 
Gynecologist,  St.  Luke's  Hospital ;  Gynecologist,  Annie  Durand 
Hospital;  Clinical  Assistant  in  Gynecology,  Northwestern 
Medical  School.    76  East  Monroe  St.,  Chicago,  Illinois. 

1893.— Gushing,  Ernest  W.,  A.B.,  LL.D.,  M.D.  For- 
merly Professor  of  Abdominal  Surgery  and  Gynecology,  Tufts 
College  Medical  School;  Surgeon  to  Woman's  Charity  Club 
Hospital.     168  Newburj^  Street,  Boston,  Massachusetts. 

1891.- Davis,  Edward  P.,  A.M.,  M.D.,  F.A.C.S.  Professor 
of  Obstetrics,  Jefferson  Medical  College;  Obstetrician  to  the 
Jefferson  Hospital;  Obstetrician  and  Gynecologist  to  Phila- 
delphia Hospital;  Consultant  to  the  Preston  Retreat;  Mem- 
ber (Founder)  International  Congress  of  Obstetrics  and 
Gynecology;  Honorary  Member  of  Chicago  Gynecological 
Society;  Academy  of  Surgery,  Bucharest;  Medical  Society 
of  Virginia;  Member  College  of  Physicians  of  Philadelphia; 
Philadelphia  Obstetrical  Society.  Council,  1896-1899.  Vice- 
President,  1904.  President,  1910.  Council.  250  South  Twenty- 
first  Street,  Philadelphia. 

1892.— Dickinson,  Robert  L.,  M.D.,  F.A.C.S.  Senior 
GyTiecologist  and  Obstetrician,  Brooklyn  Hospital;  Consult- 
ant Obstetrician,  Methodist  Episcopal  Hospital;  Consultant 
Gynecologist,  hospitals  in  Jamaica,  Flushing,  L.  I.,  and 
Brattleboro,  Vt.  168  Clinton  Street,  Brooklyn,  New 
York. 

1886.— Dudley,  Emilius  Clark,  A.B.,  M.D.,  F.A.C.S.  Pro- 
fessor of  Gynecology,  Northwestern  University  Medical  School; 
Fellow  of  the  Royal  Society  of  Medicine.  Council,  1891,  1893, 
1906-1909.  Vice-President,  1898.  President,  1905.  122 
South  Michigan  Avenue,  Chicago. 

1893.— Edgar,  James  Clifton,  Ph.B.,  A.M.,  M.D.,  F.A.C.S. 
Professor  of  Obstetrics  and  Clinical  Midwifery,  Cornell 
University  Medical  College  of  New  York;  Attending  Surgeon 
to  the  Manhattan  Maternity  Hospital;  Attending  Obste- 
trician to  Belle\Tie  Hospital.  Vice-President,  1907.  18  West 
Fifty-sixth  Street,  New  York. 

1907. — Ehrensfest,  Hugo,  M.D.  Professor  of  Obstetrics 
and  Gynecology,  St.  Louis  L^niversity;  Physician-in-Chief, 
St.  Louis  Obstetric  Dispensary;  Obstetrician,  Jewish  Hos- 
pital; Visiting  Gynecologist,  St.  Louis  City  Hospital.  4333 
McPherson  Avenue,  St.  Louis,  Missouri. 
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1904— FiNDLEY,  Palmer,  B.S.,  M.D.,  F.A.C.S.  Professor 
of  Gynecology,  College  of  Medicine,  University  of  Nebraska. 
Council,   1913.     3602  Lincoln  Boulevard,  Omaha,  Nebraska. 

1889.— Ford,  Willis  E.,  A.M.,  M.D.  Chief-of-Staff  and 
Gynecologist,  St.  Luke's  Hospital.  Council,  1893.  Vice- 
President,  1907.    266  Genesee  Street,  Utica,  New  York. 

1913. — ^FouLKROD,  Collin,  M.D.  Lecturer  on  Obstetric 
Pathology  and  Assistant  Demonstrator  in  Obstetrics,  Jef- 
ferson Medical  College;  Obstetrician  in  the  Presbyterian 
Hospital.    4005  Chestnut  Street,  Philadelphia. 

1912.— Frank,  Robert  Tilden,  B.A.,  M.A.,  M.D.  Asso- 
ciate Gynecologist,  Mount  Sinai  Hospital.  983  Park  Avenue, 
New  York. 

1890.— Fry,  Henry  D.,  M.D.,  F.A.C.S.  Professor  of 
Obstetrics,  Medical  Department  of  Georgetown  University; 
Obstetrician-in-Chief,  Georgetown  University  Hospital.  Vice- 
President,  1905.     1929  19th  Street,  N.  W.,  Washington,  D.  C. 

1904. — Gellhorn,  George,  M.D.,  F.A.C.S.  Associate  in 
G^'necology,  Washington  University;  Gynecologist  to  St. 
Luke's  Hospital  and  Barnard  Free  Skin  and  Cancer  Hos- 
pital; Visiting  Gynecologist  to  St.  Louis  City  Hospital  and 
Sanitarium;  Assistant  Gynecologist  to  Washington  University 
Hospital;  Consulting  Obstetrician  to  St.  Louis  Maternity 
Hospital;  Fellow  of  Deutsche  Gesellschaft  fiir  Gynakologie; 
Member  of  Gynecological  Society  of  Berlin;  Honorary  Mem- 
ber of  Chicago  Gynecological  Society.  Vice-President,  1913. 
713  Metropolitan  Building,  St.  Louis,  Missouri. 

1891.— GoFFE,  J.  Riddle,  Ph.M.,  M.D.,  F.A.C.S.  Fellow 
of  the  College  of  Surgeons  of  America;  President  of  the  Seventh 
International  Congress  for  Obstetrics  and  Gynecology;  Pro- 
fessor of  Gynecology,  New  York  Polyclinic  Medical  School 
and  Hospital,  and  Dartmouth  Medical  College;  Attending 
Surgeon  to  the  Woman's  Hospital  in  the  State  of  New  York; 
Consulting  Gynecologist  to  New  York  City  Hospital,  to  St. 
Joseph's  Hospital,  Yonkers,  N.  Y.,  to  Mt.  Vernon  Hospital, 
Mt.  Vernon,  N.  Y.,  and  to  the  Lawrence  Hospital,  Bronxville. 
Council,  1896.  Secretary,  1897-1908.  President,  1909.  Council. 
171  West  71st  Street,  New  York. 

1911.— GooDALL,  James  R.,  B.A.,  M.D.,  CM.,  D.Sc. 
Assistant  Professor  of  Gynecology  and  Lecturer  on  Obstetrics, 
McGill  University';    Assistant  Gynecologist  to  the  Royal  Vic- 
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toria  Hospital;  Assistant  Obstetric  Phj'sician  to  the  Montreal 
Maternity  Hospital;  Surgeon-in-Chief  to  the  Samaritan  Hos- 
pital for  Women;  Consulting  Gynecologist  to  the  General 
Hospital,  Saranac,  N.  Y.,  and  Alice  Hyde  Hospital,  Malone, 
N.  Y.    27  Bishop  Street,  Montreal,  Canada. 

1S88.— Gordon,  Seth  Chase,  M.D.,  LL.D.  Former 
Lecturer  to  the  Portland  School  for  Medical  Instruction; 
Ex-Surgeon  to  the  Maine  General  Hospital;  Consulting  Sur- 
geon to  the  Maine  Eye  and  Ear  Infirmary  and  to  the  Maine 
General  Hospital;  Ex-President  of  the  Main  Medical  Asso- 
ciation; Ex-President,  Section  of  Obstetrics  and  Gynecology, 
American  Medical  Association;  Fellow  of  the  Royal  Society 
of  Medicine;  Fellow  of  the  Boston  Gynecological  Society 
and  of  the  Detroit  Academy  of  Medicine;  Ex-President 
Board  of  Trustees,  Maine  Insane  Asylums  and  School  for 
Feeble  Minded.  President  Cumberland  County  Medical 
Society,  1910.  Council,  1892,  1903-1907,  and  1910.  President 
1902.     157  High  Street,  Portland,  Maine. 

1913.— Graves,  William  P.,  M.D.,  F.A.C.S.  Surgeon-in- 
Chief  to  the  Free  Hospital  for  Women,  Brookline;  Professor 
of  Gynecology,  Harvard  Medical  School;  Consulting  Physi- 
cian of  Boston  Lying-in  Hospital.  224  Marlborough  Street, 
Boston. 

1886.— Green,  Charles  M.,  A.B.,  M.D.  Professor  of 
Obstetrics  and  Gynecology,  Harvard  University;  Senior 
Surgeon  for  Diseases  of  Women,  Boston  City  Hospital;  Visit- 
ing Physician  to  the  Boston  Lying-in  Hospital;  Consulting 
Physician  to  the  Adams  Nervine  Asylum,  and  to  the  State 
Hospital  at  Tewksbury;  Ex-President  of  the  Obstetrical 
Society  of  Boston,  and  of  the  Boston  Society  for  Medical 
Improvement.  Council,  1895,  1899.  78  Marlborough  Street, 
Boston,  Massachusetts. 

1895. — Harris,  Philander  A.,  M.D.,  F.A.C.S.  Gynecol- 
ogist and  Obstetrician  to  the  Paterson  General  Hospital; 
Gynecologist  to  the  Passaic  General  Hospital;  Consulting 
Gynecologist  to  the  Miriam  Barnert  Hospital  and  to  the  New 
Jersey  State  Hospital.  Corresponding  Member  of  the  Obstet- 
rical and  Gynecological  Society  of  Paris,  France  (1895);  First 
Vice-President  of  the  American  Medical  Association  (1913); 
Fellow  of  the  Society  of  Surgeons  of  New  Jersey.,  26  Church 
Street,  Paterson,  N.  J. 
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1894.— Harrison,  George  Tucker,  M.A.,  M.D.,  F.A.C.S. 
Consulting  Surgeon  to  Woman's  Hospital;  formerly  Con- 
sulting Obstetrician  to  Nursery  and  Child's  Hospital;  formerly 
Consulting  Gynecologist  to  the  Misericordia  Hospital ;  formerly 
Surgeon  to  St.  Elizabeth's  Hospital;  Honorary  Fellow,  Med- 
ical Society  of  Virginia.  Council.  University  of  Virginia, 
Virginia. 

1913.— Heaney,  Noble  Sproat,  A.B.,  M.D.,  F.A.C.S.  As- 
sistant Professor  of  Obstetrics  and  Gynecology  in  Rush  Medical 
College;  Assistant  Attending  Obstetrician  and  Gynecologist 
to  the  Presbyterian  Hospital.  122  South  Michigan  Avenue, 
Chicago,  Illinois. 

1891.— Hirst,  BartOxX  Cooke,  M.D.,  F.A.C.S.  Professor 
of  Obstetrics,  University  of  Pennsylvania;  Gynecologist  to 
the  Howard  and  Orthopedic  Hospitals;  Consulting  Obstetri- 
cian to  the  Lying-in  Charity,  Preston  Retreat,  and  Newport 
Hospitals.    1821  Spruce  Street,  Philadelphia. 

1913.— HuGGiNs,  Raleigh  R.,  M.D.,  F.A.C.S.  Gynecologist 
to  St.  Francis'  Hospital;  Associate  Professor  of  Gynecology, 
University  of  Pittsburgh.  1018  Westinghouse  Building,  Pitts- 
burgh, Pa. 

1891.— Ingalls,  Phixeas  H.,  A.M.,  M.D.  Gynecologist, 
Hartford  Hospital.  29  Pearl  St.,  Room  509,  Hartford, 
Conn. 

1895.— Jarman,  George  W.,  A.M.,  M.D.,  F.A.C.S.  Gyne- 
cologist to  the  General  Memorial  Hospital.  54  West  Seventy- 
sixth  Street,  New  York. 

Founder. — Johnson,  Joseph  Taber,  A.M.,  Ph.D.,  M.D., 
L.L.D.,  F.A.C.S.  Emeritus  Professor  of  Gynecology  and 
Abdominal  Surgery,  University  of  Georgetown;  formerly 
Gynecologist  to  the  Providence  and  Columbia  Hospitals; 
Chief  of  the  Gynecological  Service,  Georgetown  University 
Hospital;  President,  Southern  Surgical  and  Gynecological 
Association,  1899;  President  of  the  Medical  Society  of  the 
District  of  Columbia,  1887;  Member  of  the  British  Medical 
Association;  President  of  the  Washington  Obstetrical  and 
Gynecological  Society.  Secretary,  1886-90.  Vice-President, 
1891.  Council,  1881,  1885,  1897.  President,  1899.  926 
Farragut  Square,  Washington,  D.  C. 

1887. — Kelly,  Howard  Atwood,  B.A.,  M.D.,  LL.D., 
F.A.C.S.  Professor   of  Gynecological   Surgery,  Johns  Hopkins 
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University;  Gynecologist  to  the  Johns  Hopkins  Hospital 
Honorary  Fellow  Royal  College  of  Surgeons,  Edinburgh 
Honorary  Member,  Royal  Medical  Society'  of  Edinburgh 
Honorary  Member,  Italian  Society  of  Obstetrics  and  Gyne- 
cology, Rome;  Honorary  Member,  Society  of  Gynecology  and 
Obstetrics,  Berlin;  Member  of  Society  of  Obstetrics,  Leipzig; 
Honorary  Fellow,  Edinburgh  Obstetrical  Society;  Honorary 
Fellow,  Royal  Academy  of  Medicine,  Ireland;  Honorary  Fel- 
low, Glasgow  Obstetrical  and  Gynecological  Society;  Cor- 
responding Member,  Society  of  Obstetrics  and  Gynecology, 
Paris;  Corresponding  Member,  Society  of  Surgery,  Paris; 
Corresponding  Member,  Royal  Society  of  Physicians,  Vienna; 
Fellow,  British  Gynecological  Society;  Member,  French  Uro- 
logical  Association,  Paris;  Honorary  Member,  Society  of 
Gynecology  and  Obstetrics,  Belgium.  Vice-President,  1899 
and  1906.  President,  1912.  Council.  1418  Eutaw  Place, 
Baltimore,  Md. 

1886.— King,  Albert  F.  A.,  A.M.,  M.D.,  LL.D.  Profes- 
sor of  Obstetrics  in  the  Medical  Department  of  the  George 
^Yashington  University,  and  in  the  University  of  Vermont; 
Obstetrician-in-Chief  to  the  George  Washington  University 
Hospital;  Consulting  Physician  to  the  Children's  Hospital, 
Washington;  Member  of  the  Royal  Society  of  Medicine; 
President  of  the  Washington  Obstetrical  and  Gynecological 
Society  (1885-87).  Council,  1898.  Vice-President,  1899. 
1315  Massachusetts  Avenue,  N.  W.,  Washington,  D.  C. 

1892.— KiRKLEY,  Cyrus  A.,  M.D.,  F.A.C.S.     Toledo,  Ohio. 

1891.— Krug,  Florian,  M.D.  Gynecologist  to  the  Mt. 
Sinai  Hospital;  Consulting  Gynecologist  to  the  German  Hos- 
pital.    616  Madison  Avenue,  New  York. 

1913.— Little,  Herbert  M.,  M.D.,  F.A.C.S.  Assistant 
Professor  of  Obstetrics  and  Lecturer  on  Gynecology,  McGill 
University;  Assistant  Accoucheur,  Montreal  Maternity  Hos- 
pital; Assistant  Gynecologist,  Montreal  General  Hospital; 
Assistant  Surgeon  to  the  Samaritan  Hospital  of  Montreal. 
161  Stanley  Street,  Montreal,  Canada. 

1913. — McGlinn,  John  A.,  M.D.  Assistant  Professor  of 
Obstetrics,  Medico-Chirurgical  College;  Assistant  Obstet- 
rician, Medico-Chirurgical  Hospital;  Gynecologist  to  St. 
Agnes'  Hospital ;  Obstetrician  to  St.  Vincent's .  Maternity 
Hospital.     113  South  20th  Street,  Philadelphia,  Pa. 
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1892.— McLean,  Malcolm,  M.D.  Surgeon  to  St.  An- 
drew's Infirmary  for  Women;  Consulting  Gynecologist  to 
Randall's  Island  Hospitals;  Associate  Surgeon  to  the  Woman's 
Hospital.  Vice-President,  1908-09.  29  East  One  Hundred 
and  Twenty-sixth  Street,  New  York. 

1901.— Manton,  Walter  Porter,  M.D.,  F.A.C.S.  Pro- 
fessor of  Obstetrics  and  Clinical  Gynecology,  Detroit  College 
of  Medicine  and  Surgery;  Gynecologist  to  Harper  Hospital 
and  to  the  Eastern  and  Northern  Michigan  Asylums  for  the 
Insane;  Consulting  Gynecologist  to  St.  Joseph's  Retreat; 
Visiting  Obstetrician  and  President  of  Medical  Board,  Wo- 
man's Hospital  and  Infants'  Home;  President,  Wayne  County 
Medical  Society,  1908-09;  Chairman,  Section  of  Obstetrics 
and  Diseases  of  Women,  American  Medical  Association,  1908- 
09;  Fellow  of  the  Royal  Society  of  Medicine.  32  Adams 
Avenue,   Detroit,   Michigan. 

1908.— Martin,  Franklin  H.,  M.D.,  F.A.C.S.  Professor 
of  G}Tiecology  Post-Graduate  Medical  School  of  Chicago; 
General  Secretary  Clinical  Congress  of  Surgeons  of  North 
America;  Editor  Surgery,  Gynecology,  and  Obstetrics;  General 
Secretary  of  the  American  College  of  Surgeons.  30  North 
Michigan  Avenue,  Chicago. 

1909.— Miller,  Gideon  Brown,  B.Sc,  M.D.,  F.A.C.S. 
Attending  Gynecologist  to  the  Emergency  Hospital  and  to 
the  Garfield  Hospital;  Associate  Gynecologist  to  the  Columbia 
Hospital;  Clinical  Professor  of  Gynecology  in  the  George 
Washington  University.  1730  K  Street,  N.  W.,  Washington, 
D.  C. 

1894.— Montgomery,  Edward  E.,  A.M.,  M.D.,  LL.D., 
F.A.C.S.  Professor  of  Gynecology-,  Jefferson  Medical  College; 
Gynecologist  to  Jefl'erson  Medical  College  and  to  St.  Joseph's 
Hospitals.     1426  Spruce  Street,  Philadelphia. 

1912.— MORLEY,  WiLLLiM  HoRACE,  Ph.B.,  M.D.,  F.A.C.S. 
Director  of  Obstetrics,  Detroit  General  Hospital;  Visiting 
Obstetrician  to  the  House  of  Providence  Hospital;  Assistant 
Visiting  Obstetrician  to  the  Woman's  Hospital  and  Infants' 
Home.     Addison  Apts.,  Detroit,  Michigan. 

1891.— MosELY,  William  E.,  M.D.,  F.A.C.S.  Professor 
Emeritus  of  Diseases  of  Women,  Baltimore  Medical  College; 
Gynecologist  to  the  Maryland  General  Hospital.  Council, 
1897.    301  W.  Monument  St.,  Baltimore,  Maryland. 


XXVI  ACTIVE  FELLOWS 

1904— Newell,  Franklin  Spilman,  A.B.,  M.D.,  F.A.C.S. 
Obstetrician  to  Massachusetts  General  Hospital;  Assistant 
Visiting  Physician,  Boston  Lying-in  Hospital;  Visiting  Sur- 
geon, Department  of  Diseases  of  Women,  Boston  City  Hos- 
pital; Assistant  Professor  of  Obstetrics  and  Gynecology, 
Harvard  University.  Council.  443  Beacon  Street,  Boston, 
Mass. 

1894.— Newman,  Henry  Parker,  A.M.,  M.D.,  F.A.C.S. 
Professor  Emeritus  of  G^Tiecology,  College  of  Physicians  and 
Surgeons,  Illinois  University,  Chicago,  and  in  the  Chicago 
Polyclinic  Medical  School  and  Hospital.  Formerly  President 
Chicago  Post-Graduate  Medical  School  and  of  Section  on 
Obstetrics  and  G;yTiecology  of  American  Medical  Association. 
Founder  and  President  of  Marion  Sims'  Hospital,  Chicago, 
1895-1908;  United  States  Secretary  of  Section  on  Abdominal 
Surgery  and  Gynecology,  Pan-American  Congress,  1901-05; 
Founder  of  the  Congres  Periodique  International  de  Gyne- 
cologic et  d'Obstetrique;  Attending  Surgeon  and  Gynecologist, 
Agnew  Hospital.     San  Diego,  California. 

1891.— Noble,  Charles  P.,  M.D.,  Sc.D.  Council,  1899. 
Treasurer,  1908.    Boise,  Idaho. 

1902.— Noble,  George  Henry,  M.D.,  F.A.C.S.  Gyne- 
cologist to  Grady  Hospital;  Professor  of  Gynecology  and 
Clinical  Gynecology,  Atlanta  Medical  College.  Vice-President, 
1913.  186  South  Pr3'or  Street.  Residence,  980  Peachtree 
Street,  Atlanta,  Georgia. 

1893.— NoRRis,  Richard  C,  A.M.,  M.D,  Assistant  Pro- 
fessor of  Obstetrics,  Medical  Department,  University  of 
Pennsylvania;  Surgeon-in-Charge,  Preston  Retreat;  Gyne- 
cologist to  the  Methodist  Episcopal  Hospital  and  to  the 
Philadelphia  Hospital.    500  North  Twentieth  St.,  Philadelphia. 

1914. — NoRRis,  Charles  C,  M.D.  Instructor  in  Gyne- 
cology, University  of  Pennsylvania;  Assistant  Gynecologist 
to  the  Hospital,  University  of  Pennsylvania;  Physician  to  the 
Philadelphia  Maternity  Hospital.  1503  Locust  Street,  Phila- 
delphia, Pa. 

1897.— Peterson,  Reuben,  A.B.,  M.D.,  F.A.C.S.  Pro- 
fessor of  Obstetrics  and  Gynecology,  University  of  Michigan; 
Obstetrician  and  Gynecologist  to  the  L^niversity  of  Michigan 
Hospital;  Medical  Director,  University  Hospital.  Vice-Presi- 
denf,  1906.     President,  1911.     Ann  Arbor,  Michigan. 
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1908.— PoLAK,  John  Osborne,  M.D.,  F.A.C.S.  Professor 
of  Obstetrics,  Dartmouth  Medical  College;  Professor  of 
Obstetrics  and  Gynecology,  Long  Island  College  Hospital; 
Obstetrician  and  Gynecologist  to  the  College  Hospital;  Con- 
sulting Obstetrician  to  the  Methodist  Episcopal  Hospital; 
Gynecologist  to  the  Jewish  Hospital;  Consulting  Gynecologist 
to  the  Bushwick,  Coney  Island,  Williamsburg,  Deaconess', 
and  People's  Hospitals;  Consulting  Obstetrician  to  Mary 
Hitchcock  Hospital,  Hanover,  New  Hampshire.  287  Clinton 
Ave.,  Brooklyn,  N.  Y. 

1881.— Polk,  William  Mecklenburg,  M.D.,LL.D.,F.A.C.S. 
(Columbia  and  LL.D.  University  of  the  South  Sewanee 
and  University  of  Georgia).  Dean  of  Cornell  University 
Medical  College;  Professor  of  Gynecology,  Cornell  University 
Medical  School;  Gynecologist  to  Belle vue  Hospital;  Con- 
sulting Gynecologist  to  St.  Luke's  and  St.  Vincent's  Hospitals, 
to  the  New  York  Lying-in  Hospital,  and  to  the  New  York 
Infirmary  for  Women  and  Children;  President  New  York 
Academy  of  Medicine,  1910-14;  President  New  York  Obstet- 
rical Society,  1884;  Southern  Surgical  and  Gynecological 
Association;  Societe  Obstetricale  et  Gynecologic,  Paris,  France; 
Roj'al  Society  of  Medicine,  England;  Societe  Beige  de  Gyne- 
cologic et  Obstetrique,  Brussells;  Congres  Periodique  Int. 
de  Gynecologic  et  Obstetrique  et  de  Pediatric,  Founder;  The 
Continental  Anglo-American  Medical  Society  of  Paris,  Vice- 
President;  American  Association  Advancement  of  Science; 
Societe  Int.  de  Chirurgie.  Vice-President,  1890.  Council, 
1891.     President,  1896.     310  Fifth  Avenue,  New  York. 

1890.— Reynolds,  Edward,  M.D.,  F.A.C.S.  Council,  1894- 
96,  1905-08.  Vice-President,  1902  and  1910.  President,  1904. 
321  Dartmouth  Street,  Boston,  Massachusetts. 

1896. — RoBB,  Hunter,  M.D.  Professor  of  Gynecology, 
Western  Reserve  University;  Visiting  Gynecologist  to  the 
Lakeside  Hospital.     702  Rose  Building,  Cleveland,  Ohio. 

1906. — Sampson,  John  A.,  M.D.  Professor  of  Gynecol- 
ogy, Albany  Medical  College;  Gynecologist  to  the  Albany 
Hospital  and  South  End  Dispensary.  Council,  1911.  Vice- 
President,  1912.  180  Washington  Avenue,  Albany,  New 
York. 

1911.— ScHENCK,  Benjamin  R.,  A.B.,  M.D.,  F.A.C.S. 
Attending    Gynecologist    to    Harper    Hospital;      Consulting 
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Obstetrician  to  the  Woman's  Hospital;  Associate  Professor 
of  Gynecology,  Detroit  College  of  Medicine  and  Surgery. 
David  Whitney  Building,  Detroit,  Michigan. 

1914. — Schumann,  Edward  A.,  A.B.,  M.D.  Consulting 
Gynecologist  Rush  Hospital  for  Tuberculosis;  Lieutenant, 
Medical  Reserve  Corps,  U.  S.  Navy.  348  South  15th  St., 
Philadelphia,  Penna. 

1907.— Simpson,  Frank  Farrow,  A.B.,  M.D.,  F.A.C.S. 
Gynecologist,  Allegheny  General  Hospital;  Secretary-General 
of  the  Seventh  International  Congress  for  Obstetrics  and 
Gynecology.     7048  Jenkins  Arcade  Building,  Pittsburgh,  Pa. 

1914. — Slemons,  Josiah  Morris,  A.B.,  M.D.  Professor  of 
Obstetrics  and  Gynecology,  University  of  California;  Director 
of  "The  Woman's  Clinic,"  University  of  California  Hospital. 
3404  Clay  Street,  San  Francisco,  California. 

1905.— Smith,  Richard  R.,  M.D.,  F.A.C.S.  Surgeon  to 
Butterworth  Hospital.  Council,  1911.  Vice-President,  1912. 
Grand  Rapids,  Michigan. 

1898.— Stone,  Isaac  S.,  M.D.,  F.A.C.S.  Professor  of 
Gynecology,  University  of  Georgetown;  Gynecologist  to 
Columbia  Hospital  for  Women,  and  to  the  Georgetown  Uni- 
versity Hospital;  Fellow  of  the  Royal  Society  of  Medicine, 
London,  England;  President,  Washington  Obstetrical  and 
Gynecological  Society,  1907-09.  Vice-President,  1908.  Con- 
necticut Avenue  and  L  Street,  N.  W.,  Washington,  D.  C. 

1905.— Stone,  William  Stephen,  A.B.,  M.D.  113  East 
Sixty-second  Street,  New  York. 

1909.— Studdiford,  William  Emery,  B.A.,  M.A.,  M.D., 
F.A.C.S.  Assistant  Professor  of  Gynecology,  New  York 
University;  Assistant  Gynecologist  to  Bellevue  Hospital; 
Attending  Obstetrician  to  the  New  York  Nursery  and  Child's 
Hospital;  Consulting  Surgeon  to  the  Franklin  Hospital,  New 
Jersey.    Council,  1914.    124  East  Thirty-sixth  Street,  New  York. 

1906.— Taussig,  Frederick  Joseph,  A.B.,  M.D.,  F.A.C.S. 
Associate  in  Gynecology,  Washington  University;  Gyne- 
cologist to  Barnard  Free  Skin  and  Cancer  Hospitals;  Obstet- 
rician to  St.  Louis  Maternity  Hospital;  Gynecologist  to  the 
St.  Louis  City  Hospital  and  City  Sanitarium.  731  Metropolitan 
Building,  St.  Louis,  Missouri. 

1898.— Thompson,  John  F.,  A.M.,  M.D.,  F.A.C.S.  Pro- 
fessor of  Diseases  of  Women,  Medical  School  of  Maine  (Bow- 
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doin);  Surgeon,  Maine  General  Hospital;  Consulting  Gyne- 
cologist, Webber  Hospital,  Biddeford.  Vice-President,  1911. 
211  State  Street,  Portland,  Maine. 

1905.— Taylor,  Howard  C,  Ph.B.,  M.D.,  F.A.C.S.  At- 
tending Gynecologist,  Roosevelt  Hospital;  Professor  of  Clinical 
Gynecology,  Columbia  University;  Consulting  Gynecologist, 
Tarrytown  and  Stamford  Hospitals,  Greenwich  (Conn.)  Hos- 
pital.    Vice-President,  1914.    32  West  Fiftieth  St.,  New  York. 

1897.— ViNEBERG,  HiR-\M  N.,  M.D.,  F.A.C.S.  Associate 
Gynecologist  to  Mt.  Sinai  Hospital;  Visiting  Gynecologist  to 
Har  Moriah  Hospital ;  Consulting  Gynecologist  to  the  Montefiore 
Home  for  Chronic  Invalids.     751  Madison  Avenue,  New  York. 

1903.— Wakefield,  W.  Francis  B.,  M.D.,  F.A.C.S.  1525 
Sutter  Street,  San  Francisco,  Cal. 

1909.— Ward,  George  Gray,  Jr.,  M.D.,  F.A.C.S.  Pro- 
fessor of  Diseases  of  Women  and  Gynecologist  to  the  New 
York  Post-Graduate  Medical  School  and  Hospital;  Consulting 
Gynecologist  to  the  Monmouth  Memorial  Hospital,  Long 
Branch,  New  Jersey,  and  to  the  Italian  Hospital,  New  York; 
Associate  Surgeon  to  the  Woman's  Hospital;  Lecturer  in 
Gynecology,  Cornell  Medical  College.  Council,  1913.  71 
West  Fiftieth  Street,  New  York. 

1896.— Watkins,  Thomas  J.,  M.D.,  F.A.C.S.  Professor 
of  Clinical  Gynecology,  Northwestern  University  Medical 
School;  Gynecologist  to  St.  Luke's  Hospital,  Chicago.  Vice- 
President,  1914.     104  S.  Michigan  Boulevard,  Chicago. 

1898.— Webster,  J.  Clarence,  B.A.,  M.D.  (Edin.), 
F.R.C.P.E.,  F.R.S.E.,  F.A.C.S.  Professor  of  Obstetrics  and 
Gynecology,  Rush  Medical  College,  University  of  Chicago; 
Gynecologist,  Presbyterian  and  St.  Joseph's  Hospitals;  Fellow 
of  the  Edinburgh  Obstetrical  Society;  Corresponding  Mem- 
ber of  the  Royal  Academy  of  Palermo,  Italy,  and  of  the  Italian 
Obstetrical  and  Gynecological  Society.  920  Monroe  Street, 
104  South  Michigan  Boulevard,  Chicago,  111. 

1902.— Wells,  Brooks  H.,  M.D.,  F.A.C.S.  Professor  of 
Gynecology  in  the  New  York  Polyclinic  Medical  School  and 
Hospital;  Consulting  Surgeon  to  the  Brattleboro  Memorial 
Hospital,  Brattleboro,  Vt. ;  Consulting  Gynecologist  to  the  Beth 
Israel  Hospital,  New  York;  Associate  Surgeon  to  the  Woman's 
Hospital  in  the  State  of  New  York.  523  Madison  Avenue, 
New  York. 
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1S92.— Williams,  J.  Whitridge,  A.B.,  M.D.,  Sc.D.,  F.A.C.S. 
Professor  of  Obstetrics,  and  Dean  of  Medical  Department  of 
Johns  Hopkins  University;  Obstetrician-in-Chief  to  the  Johns 
Hopkins  Hospital;  Honorary  President,  Glasgow  Gynecologi- 
cal and  Obstetrical  Society,  1910-12;  Corresponding  Member  of 
the  Gynecological  Societies  of  Leipzig  and  Munich.  Honorary 
Fellow  of  Edinburgh  Obstetrical  Society,  etc.  Council,  1S99. 
Vice-President,  1904.  President,  1914.  1128  Cathedral  St., 
Baltimore,  Md. 

1886.— Wylie,  W.  Gill,  M.D.  Professor  Emeritus  of 
GjTiecology,  New  York  Polyclinic  Medical  School  and  Hos- 
pital; Consulting  Gynecologist  to  Bellevue  Hospital;  Fellow 
of  the  Royal  Medical  Society,  England.  28  West  Fortieth 
Street,  New  York. 

Total,  92  Active  Fellows. 
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CLASSIFIED 


Canada 
Chipman,  Walter  William,  285  Mountain  Street,  Montreal. 
GooDALL,  James  R.,  27  Bishop  Street,  Montreal. 
Little,  Herbert  M.,  161  Stanley  Street,  Montreal. 

Connecticut 
Ingalls,  Phineas,  49  Pearl  Street,  Room  509,  Hartford. 

California 
Newman,  Henry  Parker,  San  Diego. 
Slemons,  Josiah  Morris,  3404  Clay  St.,  San  Francisco. 
Wakefield,  W.  Francis,  1525  Sutter  Street,  San  Francisco. 

District  of  Columbia 

BovEE,    J.    Wesley,    The    Rochambeau,   815    Connecticut  Ave., 
Washington. 

Fry,  Henry  D.,  1929  Nineteenth  Street,  N.  W.,  Washington. 

Johnson,  Joseph  Taber,  926  Farragut  Square,  Washington. 

King,  Albert  F.  A.,  1315  Massachusetts  Avenue,  N.  W.,  Wash- 
ington. 

Miller,  Gideon  Brown,  1730  K  Street,  N.  W.,  Washington. 

Stone,  Isaac  S.,  Connecticut  Avenue  and  L  Street,  N.  W.,  Wash- 
ington. 

Georgia 

Noble,  George  Henry,  980  Peachtree  Street,  Atlanta. 

Idaho 
Noble,  Charles,  P.,  Boise. 

Illinois 
Andrews,  Frank  T.,  32  N.  State  Street,  Chicago. 
Byford,  Henry  T.,  Michigan  Avenue  and  Adams  Street,  Chicago. 
Curtis,  Arthur  H.,  76  East  Monroe  Street,  Chicago. 
Dudley,  Emilius  Clark,  122  South  Michigan  Avenue,  Chicago. 
Heaney,  Noble  Sproat,  122  South  Michigan  Avenue,  Chicago. 
Martin,  Franklin  H.,  20  North  Michigan  Avenue,  Chicago. 
Watkins,  Thomas  J.,  104  S.  Michigan  Boulevard,  Chicago. 
Webster,  J.  Clarence,  920  Monroe  Building,  104  South  Michigan 
Avenue,  Chicago. 

Gj-n  Soc  c 
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Kentucky 
Wathen,  William  H.,  The  Gaulbert,  Louisville. 

Maine 
Gordon^,  Seth  Chase,  157  High  Street,  Portland. 
Thompson,  John  F.,  211  State  Street,  Portland. 

Maryland 
AsHBY,  Thomas  A.,  1125  Madison  Avenue,  Baltimore. 
CtJLLEN,  Thomas  S.,  20  East  Eager  Street,  Baltimore. 
Kelly,  Howard  A.,  1418  Eutaw  Place,  Baltimore. 
MosELEY,  William  E.,  301  West  Monument  Street,  Baltimore. 
Williams,  J.  Whitridge,  1128  Cathedral  Street,  Baltimore. 

Massachusetts 
Burrage,  Walter  L.,  282  Newbury  Street,  Boston. 
Gushing,  Ernest  W.,  168  Newbury  Street,  Boston. 
Davenport,  Francis  H.,  419  Boyleston  Street,  Boston. 
Graves,  William  P.,  244  Marlborough  Street,  Boston. 
Green,  Charles  M.,  78  Marlborough  Street,  Boston. 
Newell,  Franklin  Spilman,  443  Beacon  Street,  Boston. 
Reynolds,  Edward,  321  Dartmouth  Street,  Boston. 

Michigan 
Boise,  Eugene,  Grand  Rapids. 

Manton,  Walter  Porter,  32  Adams  Avenue,  Detroit. 
Morley,  William  Horace,  202  Fine  Arts  Building,  Detroit. 
Peterson,  Reuben,  Ann  Arbor. 

ScHENCK,  Benjamin  R.,  David  Wliitney  Builduig,  Detroit. 
Smith,  Richard  R.,  Grand  Rapids. 

Missouri 
Crossen,  Harry  Sturgeon,  Metropolitan  Building,  St.  Louis. 
Ehrenfest,  Hugo,  4333  McPherson  Avenue,  St.  Louis. 
Gellhorn,  George,  715  Metropolitan  Building,  St.  Louis. 
Taussig,  Frederick  Joseph,  713  Metropolitan  Building,  St.  Louis 

Nebraska 
Findley,  Palmer,  3602  Lincoln  Boulevard,  Omaha 

New  Jersey 
Harris,  Philander  A.,  26  Church  Street,  Paterson. 

New  York 
BissELL,  Dougal,  219  West  Seventy-ninth  Street,  New  York. 
BoLDT,  Hermann,  J.,  39  East  Sixty-first  Street,  New  York. 
Brettauer,  Joseph,  1063  Madison  Avenue,  New  York. 
Brickner,  Samuel  M.,  Saranac  Lake,  New  York. 
Broun,  Le  Roy,  148  West  Seventy-seventh  Street,  New  York. 
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Child,  Charles  Gardner,  163  East  Seventy-first  Street,  New  York. 

Cleveland,  Clement,  40  East  Forty-first  Street,  New  York. 

CoE,  Henry  C,  8  West  Seventy-sixth  Street,  New  York. 

Cragin,  Edwin  B.,  10  West  Fiftieth  Street,  New  York. 

Dickinson,  Robert  L.,  168  Clinton  Street,  Brooklyn. 

Edgar,  James  Clifton,  28  West  Fifty-sixth  Street,  New  York. 

Ford,  Willis  E.,  266  Genesee  Street,  Utica. 

Frank,  Robert  Tilden,  983  Park  Avenue,  New  York. 

Gopfe,  J.  Riddle,  171  West  7l8t  Street,  New  York. 

Jarman,  George  W.,  54  West  Seventy-sixth  Street,  New  York. 

Krug,  Florian,  616  Madison  Avenue,  New  York. 

McLean,  Malcolm,  29  East  126th  Street,  New  York. 

PoLAK,  John  Osborne,  287  Clinton  Avenue,  Brooklyn. 

Polk,  William  M.,  310  Fifth  Avenue,  New  York. 

Sampson,  John  A.,  180  Washington  Avenue,  Albany. 

Schumann,  Edward  A.,  348  S.  15th  Street,  Philadelphia. 

Stone,  William  Stephen,  113  E.  Sixty-second  Street,  New^York. 

Studdiford,  William  Emery,  124  East  Thirty-sixth  Street,  New 

York. 
Taylor,  Howard  C,  32  West  Fiftieth  Street,  New  York. 
Vineberg,  Hiram  N.,  751  Madison  x\ venue,  New  York. 
Ward,  George  Gray,  Jr.,  71  West  Fiftieth  Street,  New  York. 
Wells,  Brooks  H.,  523  Madison  Avenue,  New  York. 
Wylie,  W.  Gill,  28  West  Fortieth  Street,  New  York. 

Ohio 
KiRKLEY,  Cyrus  A.,  Toledo. 
Robb,  Hunter,  702  Rose  Building,  Cleveland. 

Pennsylvania 
Anspach,  Brooke  M.,  119  South  Twentieth  Street,  Philadelphia. 
Ashton,  William  Easterly,  2011  Walnut  Street,  Philadelphia. 
Baer,  B.  F.,  2115  Chestnut  Street,  Philadelphia. 
Baldy,  J.  Montgomery,  2219  De  Lancey  Place,  Philadelphia, 
Clark,  John  G.,  2017  Walnut  Street,  Philadelphia. 
Davis,  Edward  P.,  250  South  Twenty -first  Street,  Philadelphia. 
FouLKROD,  Collin,  4005  Chestnut  Street,  Philadelphia. 
Hirst,  Barton  Cooke,  1821  Spruce  Street,  Philadelphia. 
Huggins,  Raliegh  R.,  1018  Westinghouse  Building,  Pittsburgh. 
McGlinn,  John  A.,  113  South  Twentieth  Street,  Philadelphia. 
Montgomery,  Edward  E.,  1426  Spruce  Street,  Philadelphia. 
NoRRis,  Charles  C,  1503  Locust  Street,  Philadelphia. 
NoRRis,  Richard  C,  500  North  Twentieth  Street,  Philadelphia. 
Simpson,  Frank  Farrow,  7048  Jenkins  Arcade  Building,  Pittsburgh. 

Virginia 
Harrison,  George  Tucker,  University  of  Virginia. 
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DECEASED 


t  Made  Honorary  Fellow 

Elected  Died 

Founder.  ATLEE,  WASHINGTON  L.,  M.D,  1877 

Founder.  BARKER,  FORDYCE,  M.D.,  LL.D.  1891 

Founder.  fBATTEY,  ROBERT,  M.D.  1894 

Founder.  BUCKINGHAM,  CILIRLES  E.,  M.D.  1877 

Founder.  fBUSEY,  SAMUEL  C,  M.D.,  LL.D.  1901 

Founder.  BYFORD,  WILLIAM  H.,  M.D.,  LL.D.  1890 

Founder.  BYRNE,  JOHN,  M.D.,  M.R.C.S.E.  1902 

Founder.  fCAMPBELL,  HENRY  F.,  M.D.  1891 

Founder.  fCHADWICK,  JAMES  R.,  A.M.,  M.D.  1905 

1888.  COLEMAN,  JOHN  SCOTT,  M.D.  1892 
Founder.  DRYSDALE,  THOMAS  M.,  A.M.,  M.D.  1904 

1889.  DUDLEY,  A.  PALMER,  M.D.  1905 

1891.  EDEBOHLS,  GEORGE  M.,  A.M.,  M.D.  1908 
Founder.  ENGELMANN,  GEORGE  J.,  A.M.,  M.D.  1903 

1890.  ETHERIDGE,  JAMES  H.,  A.M.,  M.D.  1899 
1902.  FREDERICK,  CARLTON  C,  B.S.,  M.D.  1911 
1909.  GARCEAU,  EDGAR,  M.D.  1913 
Founder.  GOODELL,  WILLIAM,  A.M.,  M.D.,  LL.D.  1895 

1887.  HANKS,  HORACE  TRACY,  M.D.,  LL.D.  1900 
1894.  HENROTIN,  FERNAND,  M.D.  1906 

1892.  HOLMES,  HORATIO  R.,  M.D.  1896 
Founder.  fHOWARD,  WILLIAM  T.,  M.D.  1907 

1885.  HUNTER,  JMIES  B.,  M.D.  1889 
1877.  JACKSON,  A.  REEVES,  A.M.,  M.D.  1892 
1889.  JAGGARD,  W.  W.,  M.D.  1896 

1886.  tJANVRIN,  JOSEPH  E.,  M.D.,  1912 
Founder.  JENKS,  EDWARD  W.,  M.D.,  LL.D.  1903 

1885.  JEWETT,  CHARLES,  A.M.,  M.D.,  Sc.D.  1911 

1886.  JOHNSTONE,  ARTHUR  W.,  A.M.,  M.D.  1905 
1892.  KEATING,  JOHN  M.,  M.D.,  LL.D.  1893 

1888.  KOLLOCK,  CORNELIUS,  A.M.,  M.D.  1897 
1881.  LEE,  CHARLES  C,  A.M.,  M.D.,  LL.D.  1893 
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First  Day.— Tuesdaij,  May  19,  1914. 

Morning  Session. — The  Society  met  at  the  Boston  Medical 
Library,  and  was  called  to  order  by  the  President,  Dr.  J,  Whit- 
ridge  Williams,  of  Baltimore,  at  10  a.m. 

The  Secretary  called  the  roll. 

Dr.  Francis  H.  Davenport,  of  Boston,  delivered  the  following 


Address  of  Welcome 

Mr.  President  and  Fellow  Members  of  the  American 
Gynecological  Society:  It  has  fallen  to  my  lot  to  have  the 
pleasure  of  welcoming  you  again  to  our  city.  I  see  that  it  is  ten 
years  since  the  last  time  we  met  here,  and  that  is  a  longer  inter- 
val than  usual.  During  that  time  manj'^  new  members  have 
been  added  to  our  ranks  whom  we  are  welcoming  today  for  the 
first  time.  To  the  older  members  the  memories  of  other  gather- 
ings here,  associated  with  recollections  of  distinguished  Fellows 
who  have  passed  beyond,  will  predispose  them  to  believe  that 
we  will  do  our  best  to  make  them  enjoy  their  stay.  To  the 
younger  Fellows  we  can  only  say  that  we  hope  they  will  look 
back  upon  this  meeting  when  it  is  over  with  pleasure. 

The  efficient  committee  of  the  Boston  Fellows  has  arranged 
what  I  hope  will  prove  an  agreeable  program  as  far  as  the  social 
side  is  concerned.  There  is  one  innovation  which  I  think  will 
be  appreciated  by  you.  Tomorrow  we  will  spend  the  day  at 
the  Country  Club,  and  see  one  of  our  charming  rural  spots. 
Those  of  you  who  can  resist  the  attractions  of  golf  and  tennis 
will  attend  the  usual  morning  and  afternoon  sessions,  but  the 
intervals  can  be  devoted  to  the  outdoor  charms.  The  com- 
mittee, I  am  informed,  has  arranged  everything  satisfactorily, 
even  to  the  weather. 

They  have  also  arranged  that  the  Fellows  will  be  put  up  as 
guests  of  the  Harvard  Club,  and  that  will  form,  I  am  sure,  a 
good  rallying  point. 

The  members  of  the  Obstetrical  Society  of  Boston,  who  have 
always  in  the  past  extended  you  a  hearty  welcome,  are  this  year 
to  give  3^ou  a  luncheon.  The  thoughts  of  many  of  us  older 
Fellows  go  back  to  the  earlier  days  of  the  Society  when  such 
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national  gatherings  were  fewer.  The  Society  was  smaller,  and 
possibly  for  that  reason  the  members  enjoyed  a  little  more  inti- 
mate knowledge  of  each  other.  But  there  has  always  been  a 
very  strong  feeling  of  good  fellowship  and  hospitality  in  this 
Society,  and  I  hope  the  organization  will  never  grow  so  large 
that  the  personal  element  of  mutual  acquaintance  and  esteem 
will  ever  be  lost,  or  that  the  numerous  annual  gatherings  of  the 
profession  in  its  various  ramifications  will  lead  the  members  to 
neglect  this  to  me  most  delightful  meeting  of  all. 

We  welcome  you  most  cordially.  We  are  glad  to  be  able  to 
reciprocate  in  kind  the  many  courtesies  which  we  have  received 
in  other  cities  at  your  hands,  and  we  hope  this  meeting  will  be  as 
fruitful  in  results  and  as  enjoyable  to  you  all  as  any  that  has 
gone  before. 

Response  by  Dr.  Seth  C.  Gordon 

In  behalf  of  the  Fellows  of  the  American  Gynecological 
Society,  I  wish  to  thank  you  for  your  very  cordial  welcome  to 
Boston  and  the  hospitalities  of  the  Boston  Fellows,  which  are 
still  fresh  in  our  memories  since  our  last  visit. 

We  are  always  glad  to  come  to  Boston,  as  it  is  well  known  to 
most  of  us  that  being  born  in  Boston  obviates  the  necessity  of 
being  "born  again,"  but  as  we  were  denied  that  most  precious 
privilege,  we  are  duly  thankful  for  any  opportunity  to  visit  it, 
and  doubly  thankful  when,  as  now,  we  can  come  as  your  in- 
vited guests. 

From  our  boyhood  days  we  read  the  story  of  the  Boston  Tea 
Party,  Bunker  Hill,  Concord,  and  Lexington,  where  the  "em- 
battled farmers  fired  the  shot  heard  round  the  world."  We 
drew  our  inspiration  and  patriotism  from  Adams,  Hancock, 
Knox,  and  others.  We  are  glad  to  come  to  Boston  because  it  is 
"cultured  Boston."  Although  often  spoken  of  lightl}^  it  has 
fully  merited  the  title. 

Not  many  years  ago  the  English  critics  taunted  us  with  the 
question,  "Who  reads  an  American  book?" 

The  echoes  of  the  taunt  had  scarcelj"  died  away  before  Old 
Oxford  conferred  her  highest  honors  upon  Oliver  Wendell 
Holmes.  The  Autocrat  of  the  Breakfast  Table  became  the  auto- 
crat of  American  literature,  and  now  everyone  reads  American 
books. 
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The  Atlantic  Monthly  developed  a  galaxy  of  literary  immortals. 
Motley,  Bancroft,  Everett,  Lowell,  Longfellow,  Holmes,  Haw- 
thorne, and  Emerson  became  household  names  throughout 
the  literary  world.  There  is  a  reason  for  the  name  of  "cultured 
Boston. " 

We  are  glad  to  come  to  Boston  to  see  the  great  work  done  in 
our  own  profession,  and  we  behold  the  new  home  of  Harvard 
Medical  School  and  its  necessary  adjunct,  the  Peter  Bent 
Brigham  Hospital. 

Finally,  we  are  glad  to  come  to  Boston  to  twine  a  wreath  of 
laurel  around  the  name  of  the  father  of  our  Society,  the  charm- 
ing fine  Chadwick.  "None  knew  him  but  to  love  him;  none 
named  him  but  to  praise!"  May  his  genial,  kindly  spirit  ever 
remain  a  sweet  remembrance  with  us  I 

The  President.  The  members  of  the  Boston  Obstetrical 
Society  are  extended  the  privileges  of  this  Society  during  its 
meetings.  If  there  are  any  other  persons  who  are  desired  as 
guests  of  the  Society,  we  should  like  to  have  their  names 
announced  at  this  time,  so  that  they  can  be  extended  the  privi- 
leges of  the  floor. 

The  names  of  the  following  invited  guests  were  announced, 
and  these  gentlemen  were  extended  the  privileges  of  the  floor: 
Dr.  James  E.  King,  Buffalo,  New  York;  Dr.  M.  L.  Harris, 
Chicago,  111.;  Dr.  E.  A.  Codman,  Boston,  Mass.;  Dr.  T.  W. 
Hall,  Boston;  Dr.  W.  D.  Gatch,  Indianapolis,  Ind.;  Dr.  Thomas 
Walker,  St.  John's,  New  Brunswick;  Dr.  A.  V.  Miller,  Brattle- 
boro,  Vermont;  Dr.  Stanley  D.  Warren,  Portland,  Maine; 
Dr.  W'illiam  H.  Bradford,  Portland,  Maine;  Dr.  Freeman  Allen, 
Boston. 

The  President:  In  accordance  with  the  regulations  adopted 
last  year,  the  nominations  of  officers  for  the  coming  year  were 
made  by  the  Committee  of  ex-Presidents  this  morning  and  are 
to  be  announced  at  this  time.  As  I  understand  it  these  nomi- 
nations stand  unless  other  nominations  are  made  from  the  floor. 

Dr.  Gordon:  Your  committee  composed  of  ex-Presidents 
of  the  Society  beg  leave  to  make  the  following  report  as  to 
nominations: 

The  ex-Presidents  of  the  American  Gynecological  Society 
met  at  the  Harvard  Club,  May  19,  1914,  at  9  a.m.,  with  Dr. 
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Matthew  D.  Mann  as  ex-President  presiding  and  Dr.  Gordon 
acting  as  Secretary. 

For  President  we  nominated  Dr.  Thomas  J.  Watkins, 
Chicago;  First  Vice-President,  Dr.  F.  F.  Simpson,  Pittsburgh, 
Pennsylvania;  Second  Vice-President,  Dr.  Howard  C.  Taylor, 
New  York  City;  Secretary,  Dr.  Le  Roy  Broun,  New  York  City; 
Treasurer,  Dr.  J.  Wesley  Bovee,  Washington,  D.  C;  Members 
of  the  Council :  For  four  years — Dr.  J.  Whitridge  Williams,  Balti- 
more; For  one  year — Dr.  Frederick  J.  Taussig,  St.  Louis, 
Missouri;  and  Dr.  F.  S.  Newell,  Boston. 


Scientific  Session 

Papers  were  read  as  follows : 

1.  "Forward  Fixation  of  the  Cervix  as  a  Predisposing  Cause 
of  Retrodeviations  of  the  Uterus  and  an  Operation  for  its 
Release, "  by  Dr.  Edward  Reynolds,  Boston. 

This  paper  was  discussed  by  Drs.  Boldt,  Byford,  Stone, 
Bovee,  Goodall,  Ehrenfest,  Gordon,  and  the  discussion  closed 
by  the  author  of  the  paper. 

2.  "The  Ultimate  Results  in  One  Hundred  and  Fifty-nine 
Gall-stone  Cases  Associated  with  Gynecological  Conditions," 
by  Dr.  John  G.  Clark,  Philadelphia. 

The  paper  was  discussed  by  Drs.  Peterson,  Harris,  and  in 
closing  by  the  essayist. 

3.  "An  Internal  Alexander  Operation,"  by  Dr.  Henry  T. 
Byford,  Chicago. 

Discussed  by  Drs.  Schenck,  Gellhorn,  Stone,  Simpson,  Bovee, 
and  discussion  closed  by  the  author  of  the  paper. 

Mr.  Frank  T.  Fowler,  of  New  York,  demonstrated  and 
explained  the  uses  of  the  lungmotor.  He  said  it  is  a  simple, 
safe,  and  precise  device  for  mechanically  inducing  artificial 
respiration  that  is  applicable  in  any  case  where  artificial  respi- 
ration is  indicated,  as  in  asph^-xia  by  gases  or  fumes,  asphj-xia 
at  birth,  electric  shock,  mining  accidents,  apparent  drowning, 
strangulation,  smoke,  steam,  caisson  disease,  collapse  during 
anesthesia,  etc. 

On  motion,  the  Society  adjourned  until  2.30  p.m. 

Afternoon  Sessioji. — The  Society  reassembled  at  2.30  p.m., 
and  was  called  to  order  by  the  President. 
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4.  "The  Effect  of  Laparotomy  upon  the  Circulation,"  by 
Dr.  W.  D.  Gatch,  Indianapolis,  Indiana,  by  invitation. 

5.  "Recent  Experiments  Defining  the  Dangers  of  Anes- 
thesia," by  Dr.  Yandell  Henderson,  New  Haven,  Connecticut, 
by  invitation. 

6.  "Nerve  Blocking  as  a  Substitute  for  General  Anesthesia 
in  Surgical  Operations,"  by  Dr.  M.  L.  Harris,  Chicago,  by 
invitation. 

7.  "  Spinal  Anesthesia, "  by  Dr.  George  Gellhorn,  St.  Louis, 
Missouri. 

These  four  papers  were  discussed  together  by  Drs.  Allen, 
Polak,  Gordon,  and  the  discussion  closed  by  Drs.  Harris  and 
Gellhorn. 

On  motion,  which  was  duly  seconded  and  carried,  a  vote  of 
thanks  was  extended  to  Drs.  Gatch,  Harris,  and  Henderson  for 
their  interesting  and  instructive  papers. 

On  motion,  the  Society  adjourned  until  9.30  a.m.,  Wednesday. 


Second  Day. — Wednesday,  May  20,  1914. 

Morning  Session. — The  Society  met  at  the  Country  Club, 
and  was  called  to  order  at  9.30  a.m.,  by  the  President. 

8.  "Efficiency  Studies  in  Gynecological  Diagnosis,"  by  Dr. 
Robert  L.  Dickinson,  Brooklyn,  N.  Y. 

9.  "A  Study  of  Hospital  Efficiency,  with  Particular  Refer- 
ence to  Product  rather  than  Expenditure,"  bj-  Dr.  C.  A. 
Codman,  Boston,  by  invitation. 

These  two  papers  were  discussed  together  by  Drs.  Harris  and 
Broun. 

The  hour  set  for  the  delivery  of  the  President's  Address 
having  arrived.  Dr.  Howard  C.  Taylor,  Second  Vice-President, 
was  called  to  the  Chair. 

President  ^Yilliams  then  delivered  his  address.  He  selected 
for  his  subject,  "Has  the  American  Gynecological  Society 
Done  its  Part  in  the  Advancement  of  Obstetrical  Knowledge?" 

At  the  conclusion  of  the  address.  Dr.  Gordon  moved  that  a 
vote  of  thanks  be  tendered  to  the  President  for  his  admirable 
and  instructive  address,  which  was  seconded  and  carried. 

Dr.  Edward  P.  Davis  moved  that  a  vote  of  thanks  be 
extended  to  Dr.  Codman  for  the  interesting  and  valuable  matter 
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which  he  had  placed  at  the  disposal  of  the  Society.  Motion 
seconded  and  carried. 

Dr.  Brooks  H.  Wells,  New  York  City  (at  the  request  of  the 
Council),  delivered  a  "Memorial  Address  on  Dr.  Henry  J. 
Garrigues. " 

The  address  was  discussed  by  Dr.  George  Tucker  Harrison. 

10.  "A  Critical  Review  of  Five  Hundred  Published  and  Un- 
published Cases  of  Abdominal  Cesarean  Section  for  Eclampsia, " 
by  Dr.  Reuben  Peterson,  Ann  Arbor,  Michigan. 

Discussed  by  Drs.  Davis,  Hirst,  and  Williams. 
On  motion,  the  Society  adjourned  until  2  p.m. 
Afternoon  Sessioji. — The  Society  reassembled  at  2  p.m.,  and 
was  called  to  order  by  the  President. 

11.  "Can  Surgery  be  Eliminated  in  the  Treatment  of  Fibroid 
Tumors  of  the  Uterus?"  By  Dr.  John  A.  McGlinn,  Phila- 
delphia. 

The  paper  was  discussed  by  Drs.  Brettauer,  Dickinson, 
Goodall,  and  Graves. 

12.  "The  General  Principles  of  the  Mechanics  Involved  in 
the  Cause  and  Surgical  Relief  of  Downward  and  Backward 
Displacement  of  the  Uterus,"  by  Dr.  George  H.  Noble, 
Atlanta,  Ga. 

13.  "Notes  on  Vesico-uterine  Transposition,"  by  Dr. 
Thomas  J.  Watkins,  Chicago,  111. 

14.  "A  Study  of  the  End  Results  of  Interposition  of  the 
Uterus  for  Prolapse,"  by  Dr.  John  O.  Polak,  Brooklvn,  New 
York. 

15.  "A  Further  Development  of  an  Original  Technique  for 
Separately  Uniting  the  Five  Structures  Injured  in  Lacerations 
of  the  Pelvic  Floor, "  by  Dr.  Barton  Cooke  Hirst,  Philadelphia. 

The  discussion  on  these  papers  was  opened  by  Dr.  Studdiford 
and  continued  by  Drs.  Stone,  Cragin,  Gordon,  Reynolds, 
Harris,  Gushing,  Bovee,  Brettauer,  Mann,  Gellhorn,  and  the 
discussion  closed  by  Drs.  Watkins  and  Hirst. 

The  hour  for  the  business  meeting  having  arrived  the  Society 
went  into  executive  session. 

Business  Meeting. 

The  Society  being  called  to  order  the  Minutes  of  the  last 
meeting  were  presented   as  published   in   the  Transactions 
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and  on  motion  were  approved.  The  Treasurer's  report  was 
made,  and  after  being  audited  and  the  vouchers  found  correct, 
it  was  accepted  and  ordered  placed  on  file.  The  Secretary 
announced  that  the  Council  had  unanimously  recommended 
for  Fellowship  the  following  named  candidates: 

Dr.  Arthur  H.  Curtis,  Chicago. 

Dr.  Charles  C.  Norris,  Philadelphia. 

Dr.  Edward  A.  Schumann,  Philadelphia, 

Dr.  Josiah  Morris  Slemons,  San  Francisco. 
On  separate  ballot  each  of  these  nominees  was  elected  a 
Fellow  of  the  Society. 

The  Secretary  notified  the  Society  of  the  requests  of  Drs. 
B.  F.  Baer,  Thomas  A.  Ashby,  Francis  H.  Davenport,  and 
Eugene  C.  Gehrung,  Active  Members,  to  be  transferred  to  the 
Honorary  List,  they  having  fulfilled  the  requirements  of  the 
Constitution.  The  requests  of  these  members  were  accepted. 
The  Secretary  submitted  to  the  Society  for  its  consideration 
a  proposal  by  the  Council  that  Paragraph  IV,  Section  111,  of 
the  Constitution  be  amended  to  read  as  follows : 

"Candidates  for  Active  Fellowship  shall  be  graduates  of 
medicine  of  at  least  ten  (10)  years'  standing  and  shall  be  pro- 
posed to  the  Council,  by  two  Fellows  only,  at  least  two  months 
before  the  first  day  of  the  meeting,  each  nomination  being 
accompanied  by  a  list  of  the  principal  publications  of  the 
candidate  and  of  the  official  positions  which  he  holds.  On 
nomination  by  the  Council,  each  candidate  shall  be  separately 
balloted  for  at  the  annual  meeting.  A  two-thirds  affirmative 
vote  of  all  the  Fellows  present  shall  constitute  an  election,  at 
least  fifteen  Fellows  being  present. 

"  The  names  of  any  candidates  not  nominated  by  the  Council 
or  not  elected  by  the  Society  shall  be  placed  upon  a  waiting 
list  and  shall  be  reconsidered  by  the  Council  at  each  succeeding 
meeting.  A  list  of  all  the  candidates,  accompanied  by  the 
names  of  their  proposers,  their  official  positions,  and  their 
principal  publications,  shall  be  sent  to  every  Fellow  with  the 
notification  of  the  annual  meeting." 

This  amendment  was  ordered  filed  and  submitted  at  the  next 
meeting  of  the  Society. 

The  Council  recommended  that  White  Sulphur  Springs,  West 
Virginia,  be  selected  as  the  next  place  of  meeting.  The  Sec- 
retary read  a  letter  submitted  by  the  Manager  of  the  White 
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Sulphur  Springs  Hotel,  giving  the  Societj'^  such  information  as 
they  would  wish  regarding  rates,  etc.  The  French  Lick  Springs 
was  also  suggested  from  the  floor.  The  choice  of  the  place  of 
meeting  was  left  to  the  Council. 

The  nominations  for  the  various  officers  being  in  order, 
they  were  read  by  the  Secretar}^  as  previously  submitted. 
They  were  as  follows: 

President — Thomas  J.  Watkins,  Chicago. 

First  Vice-President — ^Frank  Farrow  Simpson,  Pittsburgh. 

Second  Vice-President — How^ard  C.  Taylor,  New  York. 

Secretary — Le  Roy  Broun,  New  York. 

Treasurer — J.  Wesley  Bovee,  Washington. 

Council  for  Four  Years — J.  WTiitridge  Williams. 

Council  for  One  Year — Frederick  J.  Taussig,  Franklin  S. 
Newell. 

There  being  no  further  nominations,  on  motion  the  nom- 
inations were  closed  and  the  Secretary  was  instructed  to  cast 
the  ballot  of  the  Society  for  the  names  of  those  presented  for 
the  various  officers.  The  Secretary  cast  one  ballot  for  the 
names  of  the  nominees  above  mentioned  for  the  various  offices. 
Other  members  of  the  Council  are  Reuben  Peterson,  Howard 
A.  Kelly,  and  Henry  C.  Coe. 

The  Chairman  of  the  Committee  on  Nomenclature,  Dr. 
Robert  L.  Dickinson,  presented  a  report.  The  Committee 
were  authorized  to  print  the  report  for  distribution,  for  the 
purpose  of  comment  and  suggestion  before  being  submitted 
for  adoption. 

The  Secretary  announced  that  the  Society  was  only  in 
possession  of  one  set  of  Transactions,  and  that  it  was  im- 
portant that  a  second  set  now  incomplete  should  be  filled  out 
with  the  needed  volumes,  which  could  only  be  obtained  through 
the  desire  of  members  to  donate  the  missing  volumes. 

There  being  no  further  business  the  Society  adjourned. 

Le  ROY  BROUN, 

Secretary. 

Third  Day. —  Thursday,  May  21,  1914. 

Morning  Session. — 16.  "The  Relation  of  the  Abdominal 
Cutaneous  Reflexes  in  the  Common  Acute  Processes  within  the 
Abdomen,"  by  Dr.  Richard  R.  Smith, Grand  Rapids, Michigan. 
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Discussed  by  Dr.  Harris. 

17.  "The  Clinical  Manifestations  of  Disease  of  the  Glands 
of  Internal  Secretion  in  Gynecological  and  Obstetrical  Patients," 
by  Dr.  Robert  Tilden  Frank,  New  York  City. 

The  paper  was  discussed  by  Drs.  Graves,  Watkins,  Gellhorn, 
Ehrenfest,  Mann,  Reynolds,  Boldt,  Morley,  and  the  discussion 
closed  by  the  essayist. 

18.  "Complete  Sterilization  of  the  Skin  with  lodin, "  by 
Dr.  J.  Wesley  Bovee,  Washington,  D.  C. 

19.  "Technique  of  Hysterectomy  Since  the  Introduction  of 
lodin  as  a  Sterilizing  Agent,"  by  Dr.  I.  S.  Stone,  Wash- 
ington, D.  C. 

Discussed  by  Drs.  Studdiford,  Graves,  Byford,  Peterson, 
Bovee,  and  the  discussion  closed  by  Dr.  Stone. 

Dr.  Henry  T.  Byford  moved  that  a  vote  of  thanks  be 
extended  to  the  Boston  members  and  to  those  who  had  enter- 
tained the  Society  during  this  meeting. 

Motion  seconded  and  carried. 

Dr.  Williams,  in  retiring  as  President,  said  he  could  only 
thank  the  members  for  the  courtesies  they  had  shown  him  and 
express  his  great  pleasure  in  having  presided  over  the  meeting 
on  this  occasion. 

Dr.  Edward  Reynolds.  I  think  I  voice  the  feelings  of  the 
members  of  the  Society  when  I  say  we  have  nothing  but  grati- 
tude and  admiration  for  the  able  manner  in  which  this  meeting 
has  been  so  successfully  conducted  by  the  officers,  and  I  will 
put  the  motion  myself  that  the  thanks  of  the  Society  be  extended 
to  the  President  and  other  officers  for  the  work  they  have  done 
and  for  the  manner  in  which  they  have  conducted  this  meeting. 

Motion  carried  unanimously. 

Le  ROY  BROUN, 

Secretary. 


CONSTITUTION 


I.  This  Society  shall  be  known  as  the  American  Gyneco- 
logical Society. 

II.  The  object  of  this  Society  shall  be  the  promotion  of 
knowledge  in  all  that  relates  to  the  Diseases  of  Women,  to 
Obstetrics,  and  to  Abdominal  Surgery. 

FELLOWS 

III.  The  Fellows  of  this  Society  shall  consist  of  Fellows  and 
Honorary  Fellows. 

The  Fellows  shall  not  exceed  one  hundred  in  number. 

The  Honorary  Fellows  shall  not  exceed  ten  American 
(exclusive  of  those  who  have  been  Active  Fellows  of  the 
Society)  and  twenty-five  foreign. 

Candidates  shall  be  proposed  to  the  Council,  by  two  Fel- 
lows only,  at  least  one  month  before  the  first  day  of  the  meet- 
ing, each  nomination  being  accompanied  by  a  list  of  the  prin- 
cipal pubHcations  of  the  candidate  and  of  the  official  positions 
which  he  holds.  Each  candidate  shall  submit  eleven  copies  of 
his  original  and  unpublished  thesis  to  the  Secretary  of  the 
Society  not  later  than  one  month  before  the  first  day  of  the 
meeting,  on  a  subject  connected  with  gynecology,  obstetrics, 
or  abdominal  surgery;  this  thesis  shall  not  have  been  pre- 
viously read  or  presented  by  title  before  any  society.  On 
nomination  by  the  Council,  each  candidate  shall  be  sepa- 
rately balloted  for  at  the  annual  meeting.  A  two-thirds 
affirmative  vote  of  all  the  Fellows  present  shall  constitute  an 
election,  at  least  fifteen  Fellows  being  present. 

The  names  of  any  candidates  not  nominated  by  the  Council 
or  not  elected  by  the  Society  shall  be  placed  upon  a  waiting 
Hst  and  shall  be  reconsidered  by  the  Council  at  each  succeed- 
ing meeting.  "When  the  name  of  the  candidate  is  placed 
upon  the  waiting  hst  a  copy  of  his  paper  shall  be  returned 
to  him  for  publication  if  he  so  desires,  but  any  such  candi- 
date shall  have  the  privilege  of  submitting  another  paper  to 
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the  Council  one  month  before  the  first  day  of  the  succeeding 
annual  meeting.  A  list  of  all  the  candidates,  accompanied 
by  all  the  information  sent  to  the  Council,  shall  be  sent  to 
every  Fellow  with  the  notification  of  the  annual  meeting. 

No  one  shall  be  eligible  for  Active  Fellowship  until  he  shall 
have  submitted  to  the  Council  a  paper  on  some  subject  con- 
nected with  gynecological  science. 


HONORARY   FELLOWS 

IV.  The  power  of  nominating  Honorary  Fellows  shall  be 
vested  in  the  Council. 

No  Honorary  Fellow  shall  be  voted  on  at  the  same 
Annual  Meeting  at  which  his  name  is  recommended  by 
the  Council;  but  at  the  next  succeeding  Annual  Meeting, 
except  in  the  case  of  active  Fellows  of  the  Society  being 
transferred  to  the  Honorary  List. 

The  election  shall  take  place  in  the  same  manner  as  that  of 
ordinary  Fellows. 

They  shall  enjoy  all  the  privileges  of  other  Fellows,  but 
shall  not  be  required  to  pay  any  fee  or  be  allowed  to  hold  any 
oflSce,  or  to  cast  any  vote. 

Any  member  of  this  Society  at  the  end  of  twenty-five  years' 
active  service  in  the  Society,  or  at  any  time  thereafter,  at  his 
own  request,  shall  be  placed  on  the  roll  of  Honorary  Fellows, 
and  shall  be  so  classified  in  the  next  volume  of  Transactions, 
provided  the  request  be  made  during  the  fiscal  year  for  which 
the  annual  dues  have  been  paid  by  that  member. 


OFFICERS 

V.  The  oSicers  of  the  Society  shall  be  a  President,  two 
Vice-Presidents,  a  Secretary,  and  a  Treasurer,  and  two 
other  Fellows,  all  to  be  elected  annually,  who,  with  four 
other  Fellows,  one  to  be  elected  each  year  for  a  term  of  four 
years,  shall  constitute  the  Council  of  the  Society. 

The  nomination  of  all  officers  shall  be  made  in  open  session 
at  the  business  meeting,  and  the  same  shall  be  elected  by 
ballot. 
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The  officers  shall  enter  upon  their  duties  immediately 
before  the  adjournment  of  the  meeting  at  which  they  were 
elected,  and  shall  hold  office  for  one  year. 

Any  vacancy  occurring  between  the  annual  meetings  shall 
be  ffiled  temporarily  by  the  action  of  the  Council. 

All  officers  shall  be  eligible  for  re-election. 

ANNUAL   MEETING 

VI.  The  annual  meeting  of  the  Society  shall  be  held  regu- 
larly at  a  date  to  be  determined  by  the  Council,  and  shall 
continue  for  three  days,  unless  otherwise  ordered  by  vote  of 
the  Society  at  any  executive  session.  The  sole  management 
of  the  annual  meetings  shall  be  under  the  control  of  the 
Council,  subject  to  any  action  of  the  Society  at  the  preceding 
annual  meeting. 

AMENDMENTS 

VII.  This  Constitution  may  be  amended  by  a  two-thirds 
vote  of  all  the  Fellows  present  at  an  annual  meeting,  provided 
that  notice  of  the  proposed  amendment  has  been  given  in 
writing  at  the  annual  meeting  next  preceding,  and  that  the 
same  has  been  printed  in  the  notification  of  the  meeting  at 
which  the  vote  is  to  be  taken. 
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PRESroENT   AND   VICE-PRESIDENTS 

I.  The  President  and  Vice-Presidents  shall  discharge  the 
duties  belonging  to  their  respective  offices.  The  President 
shall  be  ex-officio  chairman  of  the  Council. 

SECRETARY 

II.  The  Secretary  shall  attend  and  keep  a  record  of  all  the 
meetings  of  the  Society  and  of  the  Council,  of  which  latter  he 
shall  be  ex-officio  clerk,  and  when  not  in  session  shall  perform 
its  business  by  correspondence. 
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At  each  annual  meeting  he  shall  announce  the  names  of  all 
who  have  ceased  to  be  Fellows  since  the  last  report. 

He  shall  superintend  the  publication  of  the  Transactions, 
under  the  direction  of  the  Council. 

He  shall  notify  candidates  of  their  election  to  Fellowship. 

He  shall  send  notifications  of  the  annual  meetings  and  of 
the  meetings  of  the  Council. 


TREASURER 

III.  The  Treasurer  shall  receive  all  moneys  due  and  pay 
all  debts.  He  shall  render  an  account  thereof  at  the  annual 
meeting,  when  an  Auditing  Committee  shall  be  appointed  to 
report. 

COUNCIL 

IV.  The  Council  shall  meet  as  often  as  the  interests  of  the 
Society  may  require. 

Five  members  shall  constitute  a  quorum. 

It  shall  have  the  management  of  the  affairs  of  the  Society, 
subject  to  the  action  of  the  Society  at  its  annual  meetings. 

It  shall  arrange  the  order  for  the  reading  of  papers  at  the 
annual  meetings. 

It  shall  not  have  power  to  make  the  Society  liable  for  any 
debts  exceeding  in  total  one  hundred  dollars  in  the  course  of 
any  one  year,  unless  specially  authorized  by  a  vote  of  the 
Society. 

It  shall  have  the  entire  control  of  the  publications  of  the 
Society,  with  the  power  to  reject  such  papers  or  discussions  as 
it  deems  best. 

The  President,  or  any  three  members,  may  call  a  meeting, 
notice  of  which  shall  be  transmitted  to  every  member  two 
weeks  pre\'ious  to  the  meeting. 

The  Council  shall  determine  questions  by  vote,  or — if 
demanded — by  ballot,  the  President  ha^ing  a  casting  vote. 

The  Council  shall  constitute  a  Board  of  Trial  for  all  offences 
against  the  Constitution  and  By-laws,  or  for  conduct  unbe- 
coming an  honorable  physician,  and  shall  have  the  sole  power 
of  mo\ing  the  expulsion  of  any  Fellow. 
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ORDER   OF   BUSINESS 

V.  The  Order  of  Business  at  the  annual  meetings  of  the 
Society  shall  be  as  follows : 

I.  General  meetings  at  10  a.m.  each  day. 

1.  Reports  of  the  Committees. 

2.  Reading  of  Papers  and  Discussion  of  the  same. 
II.  The  Business  Meeting,  at  which  only  Fellows  of 

the  Society  shall  be  present,  shall  be  held  on  the 
second  day  of  the  session,  at  an  hour  determined 
by  the  Council  and  announced  on  the  program 
of  the  meeting.  The  Secretary's  Record  shall 
then  be  read;  the  Treasurer's  accounts  be  sub- 
mitted; the  reports  of  Committees  or  other  than 
scientific  subjects  be  received;  and  all  miscel- 
laneous business  be  transacted. 


PAPERS,    ETC. 

VI.  The  titles  of  all  papers  to  be  read  at  any  annual  meet- 
ing shall  be  forwarded  to  the  Secretary  not  later  than  two 
weeks  before  the  first  day  of  the  meeting. 

No  paper  shall  be  read  before  the  Society  which  has  already 
been  printed  or  has  been  read  before  another  body. 

All  papers  that  may  be  read  before  the  Society,  and 
accepted  for  publication,  shall  become  the  property  of  the 
Society,  and  their  publication  shall  be  under  the  control 
of  the  Council.  Such  papers  may  be  published  in  full  in 
medical  journals,  provided  that  they  are  also  printed  in  the 
Transactions. 

QUORUM 

VII.  A  quorum  for  business  purposes  shall  be  fifteen 
Fellows. 

DECORUM 

VIII.  No  remarks  reflecting  upon  the  personal  or  profes- 
sional character  of  any  Fellow  shall  be  in  order  at  the  annual 
meetings,  except  when  introduced  by  the  Council. 
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ASSESSMENTS 

IX.  Every  Fellow  shall  pay  in  advance  the  sum  of  twenty 
dollars  annually. 

Any  Fellow  whose  subscription  shall  be  more  than  nine 
months  in  arrears  shall  be  reminded  of  the  fact  by  the  Treas- 
urer in  writing;  in  event  of  payment  not  being  then  made,  he 
may,  on  vote  of  the  Council,  be  dropped  from  the  Society. 

Each  Fellow  shall  pay  on  admission  an  initiation  fee  of 
twenty-five  dollars. 

Any  Fellow  who  shall  neither  attend  nor  present  a  paper 
for  three  successive  years  shall,  unless  he  offers  an  excuse 
satisfactory  to  the  Society,  be  dropped  from  Fellowship. 

AMENDMENTS 

X.  Any  of  these  By-laws  may  be  amended,  repealed,  or 
suspended  by  a  two-thirds  vote  of  the  Fellows  present  at  any 
meeting.  Provided,  Previous  notice  in  writing  has  been  given 
at  the  annual  meeting  immediately  preceding  the  one  at 
which  the  vote  is  to  be  taken. 
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ADDRESS  OF  THE  PRESIDENT 


HAS  THE  AMERICAN  GYNECOLOGICAL  SOCIETY 

DONE  ITS  PART  IN  THE  ADVANCEMENT 

OF  OBSTETRICAL  KNOWLEDGE? 


By  J.  Whitridge  Williams,  M.D. 
Baltimore,  Maryland 


My  first  duty  on  this  occasion  is  to  express  to  the  Fellows 
of  the  Society  my  deep  appreciation  of  the  honor  they  have 
conferred  upon  me  in  making  me  their  President.  However 
unworthy  I  may  be  for  the  post,  I  am  greatly  interested 
in  the  welfare  of  the  Society,  and  my  interest  in  it  began 
long  before  I  studied  medicine,  as  the  result  of  conversa- 
tions with  my  old  friend,  Dr.  WilHam  T.  Howard.  As  a 
boy  I  remember  him,  describing  the  meetings  to  my  father, 
and  relating  what  his  friends  Barker,  Sims,  Thomas,  Emmet, 
Peaslee,  and  others  had  said.  At  that  time  I  thought  that 
the  Society  was  the  embodiment  of  all  wisdom,  and  I  looked 
forward  to  the  time  when  I  could  be  a  member.  Thanks 
to  the  kindness  of  my  friends  that  ambition  was  gratified 
at  the  age  of  twenty-six  years,  when  half  of  the  thirty-nine 
founders  were  still  active  members.  Consequently,  I  became 
at  least  partly  imbued  with  the  original  spirit  of  the  Society, 
and  as  I  preside  over  its  deliberations  I  recall  very  vividly 
my  obligations  to  some  of  the  great  men  of  its  early  days. 

During  the  past  year  our  ranks  have  been  lessened  by 
three  losses,  one  active  and  two  honorary  Fellows. 
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William  11.  Wathen  died  October  7,  1913,  aged  sixty- 
seven  years.  I  cannot  let  the  opportunity  pass  without 
recalling  his  kindly  and  energetic  personality  and  expressing 
our  genuine  sorrow  at  his  loss,  while  some  one  better  fitted 
than  I  will  record  his  professional  work  and  achievements. 

Henry  J.  Garrigues  died  July  7,  1913.  Wliile  he  had 
retired  from  active  participation  in  the  work  of  the  Society, 
he  will  always  be  held  in  grateful  remembrance  by  us, 
particularly  on  account  of  the  part  which  he  played  in 
revolutionizing  the  lying-in  hospitals  of  this  country. 

Prof.  Ottavio  Morisani,  of  Naples,  died  January  25,  1914, 
aged  seventy-nine  years.  An  Honorary  Fellow  since  1892, 
he  has  shed  luster  upon  our  Society  and  will  occupy  an 
honored  place  in  medical  history  as  the  perpetuator  and 
revivifier  of  symphyseotomy,  long  after  his  rare  personal 
qualities  have  been  forgotten. 

When  casting  about  for  a  suitable  subject  upon  which 
to  address  you,  it  occurred  to  me  to  read  all  of  the  obstetrical 
articles  which  have  been  contributed  to  the  Society  since  its 
inception,  in  the  hope  that  their  analysis  might  prove  interest- 
ing to  our  older  and  stimulating  to  our  younger  members. 

During  the  thirty-eight  years  of  its  existence  1010  papers 
have  been  contributed,  664  upon  gynecological  and  346 
upon  obstetrical  topics,  including  extra-uterine  pregnancy. 
Consequently  a  little  more  than  one-third  (34.2  per  cent.) 
fall  in  the  latter  category  and  were  contributed  by  128 
individuals.  Of  these  53  made  only  a  single  contribution, 
while  50  read  from  two  to  four  papers  each,  22  from  five 
to  nine,  and  3  ten  or  more  papers,  so  that  somewhat  less  than 
one-fifth  of  the  entire  number  were  frequent  contributors. 

I  found  the  task  of  reading  the  articles  very  interesting 
and  fairly  profitable,  as  they  set  forth  in  a  more  or  less 
consecutive  manner  the  history  of  obstetrics  for  the  past 
forty  years,  and  served  to  impress  me  anew  with  the  great 
progress  which  had  been  made  in  the  technical  side  of  our  art. 
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During  this  period  we  have  witnessed  many  changes,  the 
most  far-reaching  being  the  development  of  aseptic  technique 
and  the  estabhshment  of  the  bacterial  origin  of  puerperal 
infection,  as  the  result  of  which  the  lying-in  hospital  has 
been  converted  from  the  most  dangerous  to  the  safest  place 
for  the  delivery  of  women.  Every  stage  in  the  develop- 
ment of  this  doctrine  can  be  traced  in  our  Transactions. 
In  the  early  volumes  one  finds  articles  showing  that  vaginal 
and  intra-uterine  douches  could  be  administered  with 
safety,  along  with  others  giving  directions  for  the  most 
rudimentary  antiseptic  technique. 

It  may  surprise  some  of  our  younger  members  to  learn 
that  so  late  as  1884  Albert  H.  Smith,  in  his  presidential 
address,  vigorously  combatted  the  bacterial  origin  of  infec- 
tion; and  on  the  other  hand,  that  members  of  the  Society 
took  an  active  part  in  the  transformation  of  the  l}dng-in 
hospitals.  For  example,  we  read  w^th  pride  of  Garrigues' 
achievements  at  the  New  York  Maternity  Hospital  in  1883. 
In  the  first  nine  months  of  that  year,  30  deaths  from  infec- 
tion had  occurred  in  345  deliveries,  but  the  changes  which 
he  so  intelligently  introduced  effected  such  a  revolution 
that  during  the  last  three  months  of  the  year  not  a  single 
patient  died,  and  only  3  of  the  95  presented  a  rise  in  tempera- 
ture. Furthermore,  Polk  told  us  that  when  he  graduated  in 
medicine  deUvery  in  a  lying-in  hospital  was  far  more  danger- 
ous than  engagement  in  the  bloodiest  battle,  for  during  his 
interneship  at  Bellevue  he  saw  45  women  die  out  of  the  60 
who  had  been  dehvered  during  a  single  month. 

In  the  papers  of  Garrigues  and  Jewett  we  can  also  trace 
the  history  and  development  of  laparo-el}i;rotomy,  the 
latter  having  told  us  that  6  women  and  7  children  had 
been  saved  in  11  operations  up  to  1885.  This  operation  is 
of  great  interest  to  students  of  medical  history,  as  its  inven- 
tion by  Thomas  represents  one  of  the  very  few  American 
contributions  to  obstetrics;    while  its  recent  resuscitation 
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under  the  guise  of  extraperitoneal  Cesarean  section  shows 
that  his  conceptions  were  well  founded. 

The  conversion  of  Cesarean  section  from  "the  most 
dangerous  operation  in  surgery"  to  one  whose  results  are 
so  good  that  it  is  in  imminent  danger  of  being  abused  by 
"knife-loving"  obstetricians  and  by  surgeons  who  know 
nothing  of  the  resources  of  obstetrics,  can  be  graphically 
followed.  The  early  accounts  of  tardy  operations  for  the 
removal  of  a  dead  child  from  an  exliausted  and  infected 
woman  stand  in  marked  contrast  to  the  first  elective  opera- 
tion performed  by  Lusk  in  1887,  but  particularly  to  the  long 
series  of  successful  operations  which  were  afterw'ard  reported 
by  many  of  our  Fellows. 

Following  Harris'  paper  in  1892,  entitled  "The  Remark- 
able Results  of  Antiseptic  Symphyseotomy,"  we  can  trace 
the  development  and  fall  from  favor  of  that  operation, 
as  well  as  the  scant  recognition  accorded  the  usefulness 
of  its  sister  operation,  pubiotomy. 

One  of  the  most  interesting  phases  of  obstetrical  history 
is  afforded  by  the  51  papers  upon  extra-uterine  pregnancy. 
In  these  we  can  trace  the  evolution  of  a  pathological 
curiosity  into  a  condition  of  every-day  occurrence.  Further- 
more, we  can  follow  the  education  of  the  profession  in  its 
diagnosis,  as  well  as  the  gradual  development  of  means  for 
its  cure,  first  by  electricity-  or  by  the  injection  of  morphin 
into  the  sac  and  later  by  surgical  methods.  We  can  like- 
wise trace  the  development  of  the  "furor  operaihus"  to 
the  point  where  the  diagnosis  of  the  condition  came  to 
mean  immediate  operation  without  regard  to  the  condi- 
tion of  the  patient,  until  Robb's  experimental  work  demon- 
strated that  interference  might  frequently  be  deferred  with 
benefit  to  the  patient. 

JNIany  other  changes  can  be  followed  wdth  interest  and 
profit.  For  example,  the  slow  recognition  of  the  fact  that 
occiput-posterior  presentations  should  not  be  regarded  as 
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abnormal,  but  that  if  left  alone  they  will  usually  terminate 
spontaneously  with  but  little  greater  difficulty  than  when 
the  occiput  is  directed  anteriorly. 

We  can  also  follow  the  evolution  of  more  correct  \'iews 
concerning  the  employment  of  forceps,  and  the  recognition 
that  its  improper  use  is  a  potent  factor  in  the  death  of  the 
child  and  in  the  production  of  serious  lesions  on  the  part 
of  the  mother.  Likewise,  we  can  read  the  discussions  con- 
cerning the  value  of  axis-traction;  but  just  as  its  merits 
were  beginning  to  be  recognized,  its  field  of  usefulness 
became  markedly  restricted  by  the  knowledge  that  it  is 
not  the  ideal  means  of  overcoming  mechanical  obstruction. 

It  is  interesting  to  recall  the  fact  that  in  the  early  daj'^s 
of  the  Society  not  even  trained  obstetricians  were  agreed 
as  to  the  necessity  for  the  immediate  repair  of  birth  injuries, 
for  at  the  first  meeting  in  1876  Goodell  contributed  an 
important  communication  setting  forth  the  innocuousness 
and  desirability  of  routine  perineal  repair. 

I  might  continue  to  recount  many  other  advances  in  the 
practical  treatment  of  cliildbirth  and  its  compHcations, 
but  time  will  not  permit.  Consequently  I  shall  refer  only 
to  the  abuse  of  ergot.  Its  employment  was  considered 
upon  several  occasions  in  the  early  days  of  the  Society, 
when  the  consensus  of  opinion  developed  that  it  was 
indicated  only  after  the  extrusion  of  the  placenta.  It  may 
also  interest  you  to  be  reminded  that  it  was  frequently 
administered  so  freely  in  the  treatment  of  abortion  as  to 
give  rise  to  chronic  ergotic  poisoning,  and  that  John  Good- 
man reported  an  instance  in  which  it  had  led  to  gangrene 
of  the  extremities.  I  lay  stress  upon  this  almost  forgotten 
fragment  of  medical  history,  for  I  believe  that  unless  correct 
teachings  concerning  the  action  of,  and  the  indications  for, 
the  use  of  the  various  preparations  of  pituitary  gland  sub- 
stance soon  become  current,  a  similar  crusade  will  be  neces- 
sary to  check  the  abuse  of  this  powerful  therapeutic  agent. 
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After  listening  to  this  imperfect  enumeration  of  the 
advances  of  obstetrics  as  portrayed  in  our  Transactions, 
one's  first  impulse  is  a  feeling  of  pride  in  the  achievements 
of  his  colleagues  and  a  sense  of  satisfaction  with  the  part 
we  have  played  in  developing  this  branch  of  medicine. 
Closer  and  candid  consideration,  however,  compels  the 
depressing  confession  that  such  feelings  are  not  justified, 
but  that  on  the  contrary  we  have  done  practically  nothing 
in  developing  even  the  practical  side  of  our  art,  as  we  have 
been  content  merely  to  follow  in  the  footsteps  of  others — 
and  occasionally  quite  sluggishly — and  to  reap  what  we 
have  not  sown. 

Careful  analysis  of  our  Transactions  has  failed  to  con- 
\nnce  me  that  scarcely  a  single  fundamental  contribution 
to  practical  obstetrics  has  been  made  to  this  Society,  and 
I  feel  that  you  will  agree  with  me  when  you  hear  the 
facts. 

We  did  nothing  fundamental  in  connection  with  the 
question  of  puerperal  infection — Holmes,  Semmelweiss, 
Pasteur,  and  Tarnier  laid  its  theoretical  foundations,  while 
the  practical  utility  of  antiseptic  precautions  had  been 
demonstrated  in  Germany  and  France  before  we  seriously 
faced  the  matter. 

The  modern  Cesarean  section  originated  in  Germany, 
and  five  years  elapsed  after  the  pubUcation  of  Sanger's 
monograph  before  we  were  able  to  report  a  single  successful 
operation. 

The  same  may  be  said  of  symphyseotomy  and  pubiotomy, 
and  it  was  not  until  after  Harris  had  called  attention  to  the 
results  obtained  in  Italy  and  France  that  we  showed  signs 
of  being  aware  that  the  operation  had  been  successfully 
resuscitated.  Even  in  connection  with  extra-uterine  gesta- 
tion we  have  little  reason  to  be  proud,  as  the  operation 
after  rupture  came  to  us  from  Tait,  while  Veit  had  given 
directions    for    diagnosing    unruptured    tubal    pregnancy 


J.   WHIT  RIDGE   WILLIAMS  9 

four  years  previous  to  the  subject  being  mentioned  before 
this  Society. 

Likewise  our  views  concerning  the  mechanism  of  labor 
in  occiput-posterior  presentations  were  wofully  behind 
the  times,  and  it  required  years  for  us  to  reach  the  position 
which  Naegle  had  attained  in  1838.  Naturally  it  might 
have  been  supposed  that  the  mechanical  ingenuity  of  the 
nation  would  have  led  to  improvements  in  the  forceps. 
But  not  so.  For  while  we  were  inventing  narrow-bladed 
instruments  which  might  be  appHed  through  a  cervix  the 
size  of  a  5-cent  piece,  Tarnier  had  worked  out  the  principle 
of  axis-traction,  which  we  accepted  only  after  considerable 
hesitation. 

I  shall  not  continue  this  doleful  list  further,  as  it  seems 
suflBcient  to  prove  that  we  have  added  practically  nothing 
to  the  technical  side  of  obstetrics,  while  the  analysis  which 

1  am  about  to  present  will  show  that  we  have  done  even 
less  on  the  scientific  side. 

For  purposes  of  analysis  I  have  classified  the  346  obstet- 
rical papers  into  32  groups,  as  shown  by  the  table  on 
page  10. 

"With  as  little  bias  as  possible  I  have  attempted  to  form 
a  judgment  as  to  the  value  of  the  papers,  and  I  have 
designated  as  good  or  creditable  those  in  which  the  subject 
under  consideration  was  presented  in  a  useful  and  attrac- 
tive manner,  but  without  adding  anything  new,  and  as 
excellent  such  papers  as  have  contributed,  even  to  a  sUght 
extent,  to  the  sum  total  of  obstetrical  knowledge.  Judged 
by  these  criteria  I  have  placed  42  papers  in  the  former 
and  27  in  the  latter  category,  12  and  8  per  cent,  respectively. 
Consequently  it  would  appear  that  on  the  average  less  than 

2  creditable  papers  have  been  contributed  each  year,  and 
that  only  2  contributions  could  be  expected  in  three  years. 
Surely  this  is  not  a  showing  of  which  our  Society  can  be 
proud. 


d 
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Analysis  of  the  Obstetrical  Papers,  1876-1913. 

Number  of  Cred-  Excel- 
Subject.  papers,      itable.    lent. 

!1.  Pregnancy,  abnormalities  of 20          3         2 

2.          "          and  labor  compUcated  by  tumors  13           1 

3.           "          operations  during 2 

4.          "          physiology  of 11          2        3 

5.  Labor,  abnormalities  of 8         . .         2 

6.  "      conduct  of,  including  anesthesia  and 
ocji:ocics 29 

7.  Labor,  mechanism  of 2 

8.  "      physiology  of 1 

9.  Puerperium,  abnormalities  of 5 

10.  "            normal 6 

11.  "           infection  during 25 

12.  Lacerations  of  cervix 5 

13.  "            of  perineum 9 

14.  Rupture  of  uterus 8 

[15.  Vesicovaginal  fistula 1 

16.  Operative  technique 1 

17.  Accouchement  force  and  induction  of  labor  12 

18.  Cesarean  section 25 

19.  Forceps 6 

20.  Gastro-elji:rotomy 2 

21.  Pubiotomy  and  symphyseotomy  ....  7 
[22.  Version 2 

/    23.  Abortion 2 

g     24.  Extra-uterine  pregnancy 51 

h    25.  Eclampsia,  toxemia,  and  vomiting     ...  28 

i    26.  Contracted  pelvis 7 

(27.  Hemorrhage,  accidental 1 

28.              "          postpartum 3 

29.  Placenta  previa 17 

k    30.  Displacements  of  uterus 7 

,/31.  Child 10 

^32.  General 20 

Total 346        42      27 


On  the  other  hand,  I  would  call  attention  to  the  fact 
that  70  papers,  or  somewhat  more  than  one-fifth  of  the 
entire  number,  were  purely  casuistical  in  character  and 
were  based  upon  the  history  of  one  or  at  most  two  cases. 
^^^lile  often  interesting,  papers  of  this  character  are  usually 
of  little  value,  and  are  better  suited  for  presentation  before 
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a  local  medical  society  than  before  a  national  association 
supposedly  composed  of  scientific  men. 

Most  of  the  remaining  207  papers  were  unobjectionable, 
but,  while  sometimes  provocative  of  interesting  discussion, 
they  served  merely  as  vehicles  for  the  expression  of  the 
personal  experiences  of  their  ^Titers.  A  small  number, 
including  an  occasional  thesis  for  admission,  were  valueless 
and  sometimes  puerile.  In  general  these  papers  were  practical 
in  character  and  dwelt  but  Httle  upon  the  scientific  or  theo- 
retical aspects  of  the  subject.  Many  of  them  were  based 
upon  an  experience  too  small  to  justify-  authoritative  con- 
clusions, and  were  such  as  might  be  expected  from  young 
assistants  after  a  few  years'  ser\*ice  in  a  well-conducted 
chnic.  It  would  therefore,  appear  that  their  chief  func- 
tion was  to  afford  the  author  an  opportunity  to  air  his 
views  at  the  expense  of  the  Society  upon  topics  of  more  or 
less  general  interest  and  to  educate  the  general  practitioner, 
rather  than  to  stimulate  free  exchange  of  thought  between 
competent  experts  with  a  view  to  broadening  their  field  of 
vision  and  increasing  the  general  store  of  knowledge. 

Reverting  to  the  analysis  of  the  papers  I  found  6  credit- 
able and  4  excellent  communications  among  the  46  included 
in  the  four  groups  devoted  to  pregnancy  (a).  I  was  greatly 
surprised,  however,  at  the  dearth  of  papers  upon  many 
important  subjects.  For  example  there  was  an  entire 
absence  of  reference  to  the  biological  and  biochemical 
aspects  of  pregnancy,  and  with  the  exception  of  a  demon- 
stration by  i\Iinot,  no  mention  was  made  of  the  funda- 
mental problems  connected  with  placentation.  Nothing 
was  said  of  normal  metaboUsm  during  pregnancy,  and 
had  we  been  dependent  upon  the  Society  for  information, 
we  should  have  been  unaware  of  the  significance  of  Abder- 
halden's  pregnancy  reaction. 

Furthermore  only  once  during  the  life  of  the  Society 
has  reference  been  made  to  the  importance  of  sjphilis  in 
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connection  with  the  child-bearing  process,  and  that  only 
in  an  incidental  manner.  As  my  own  experience  leads 
me  to  believe  that  this  is  the  most  important  single  factor 
concerned  in  the  death  of  the  fetus  during  the  last  three 
months  of  pregnancy,  I  feel  that  had  we  been  alive  to  our 
responsibilities  we  should  have  had  numerous  communica- 
tions concerning  the  bearing  of  the  discovery  of  the  spirochete 
and  of  the  Wassermann  reaction  upon  the  validity  of  the 
laws  of  Colles  and  Profeta,  as  well  as  upon  the  practical 
aspects  of  prophylaxis  and  treatment. 

In  the  four  groups  including  the  various  phases  of  labor 
there  were  40  articles  (6),  of  which  5  were  good  and  the 
same  number  excellent.  Most  of  these  dealt  with  the 
purely  practical  aspects  of  mechanical  delivery.  On  the 
other  hand,  no  mention  was  made  of  our  ignorance  con- 
cerning the  causation  of  labor  nor  of  the  physiology  of 
uterine  contractions,  and  although  a  number  of  WTiters 
dealt  with  the  management  of  abnormal  presentations, 
only  one  made  a  contribution  to  the  mechanism  of  labor 
and  another  to  the  anatomy  of  the  parturient  soft  parts. 
Did  time  permit,  many  other  important  problems  might  be 
mentioned  which  have  been  left  entirely  untouched. 

Of  the  36  articles  included  in  the  three  groups  deaUng 
with  the  puerperium  (c)  4  were  creditable  and  2  excellent. 
Their  analysis  shows  that  practically  none  of  the  many 
problems  connected  with  the  normal  aspects  of  this  period 
had  been  considered,  and  that  only  two  authors  had  dealt 
with  the  fascinating  process  of  involution,  and  then  only 
from  a  clinical  point  of  view.  Furthermore  no  one  suggested 
that  investigations  during  this  period  will  probably  even- 
tually solve  the  riddle  of  the  mode  of  production  of  retro- 
displacements  of  the  uterus,  and  thus  do  away  with  one 
of  the  opprobria  of  gynecology. 

Careful  perusal  of  the  25  papers  upon  puerperal  infec- 
tion indicates  very  accurately  the  general  point  of  view 
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of  the  Society.  With  one  exception  no  serious  contribu- 
tion to  the  bacteriology  of  the  affection  has  been  made, 
but  the  members  have  been  more  interested  in  discussing 
such  questions  as  whether  hysterectomy  is  the  ideal  treat- 
ment for  desperate  cases  rather  than  in  studying  the  mode 
of  origin  and  the  clinical  course  of  the  disease  in  the  hope 
of  still  further  preventing  its  outbreak  and  eventually 
securing  its  elimination. 

In  the  four  groups  dealing  with  injuries  to  the  birth 
canal  (d)  there  were  three  creditable  but  no  excellent  papers, 
and  little  need  be  said  concerning  them. 

In  the  seven  groups  dealing  with  the  various  obstetrical 
operations  (e)  we  find  55  papers,  7  of  which  were  good  and 
2  excellent.  This  is  a  startling  disappointment,  as  it  is  just 
in  this  field  that  one  would  expect  to  find  important  con- 
tributions resulting  from  American  mechanical  ingenuity. 
On  the  contrary,  the  papers  in  this  group  were  unusually 
poor,  and  most  of  them  consisted  of  reports  of  series  of 
cases  or  of  discussions  concerning  the  indications  for  opera- 
tion which  were  devoid  of  suggestions  of  value.  That  this 
is  not  an  exaggeration  is  shown  by  the  fact  that  only  a 
single  paper  among  the  25  upon  Cesarean  section  brought 
forward  an  idea  which  was  not  already  perfectly  well  known, 
while  in  the  articles  concerning  several  other  operations 
suggestions  were  occasionally  made  which  were  at  variance 
with  sound  practice. 

Passing  over  two  papers  on  abortion  (J)  we  come  to  the 
largest  group  in  our  analysis,  namely,  51  papers  upon  extra- 
uterine pregnancy  (g)  with  7  good  and  5  excellent  communi- 
cations. This  represents  a  larger  proportion  of  creditable 
papers  than  usual,  but  I  do  not  think  that  we  obstetricians 
can  take  much  comfort  from  the  fact,  for  upon  looking  over 
the  list  of  authors  it  is  found  that  the  great  majority  were 
pure  gynecologists,  who  would  feel  aggrieved  were  they 
accused  of  having  any  particular  knowledge  of  obstetrics. 
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Here  again  most  of  the  papers  consisted  of  casuistical 
reports  or  of  discussions  concerning  the  necessity  for  opera- 
tion or  of  details  of  technique.  Several  articles  were  based 
upon  experimental  work,  but,  with  the  exception  of  the 
reports  upon  several  specimens  of  ovarian  pregnancy,  no 
mention  was  made  of  histological  findings,  of  the  interesting 
variations  in  placentation,  nor  of  many  of  the  important 
problems  connected  with  the  etiology  of  the  condition. 

In  the  group  dealing  with  the  toxemias  of  pregnancy, 
eclampsia,  and  vomiting  {h)  one  finds  3  creditable  and  2 
excellent  papers  out  of  28.  The  same  criticism  holds  good 
here  as  elsewhere,  for  with  a  few  notable  exceptions  most 
of  the  writers  were  more  concerned  with  the  consideration 
of  methods  for  evacuating  the  uterus  than  with  the  study 
of  the  factors  responsible  for  the  production  of  the  condition 
which  made  it  necessary. 

Passing  on  to  the  next  group  {i)  one  is  surprised  to  find 
that  during  the  course  of  thirty-eight  years  a  body  of 
obstetricians  should  have  contributed  only  7  papers 
specifically  dealing  with  contracted  pelvis.  On  the  other 
hand  this  group  of  papers  is  unusually  meritorious,  as  2 
were  good  and  3  excellent.  Of  course  the  subject  was  also 
considered  incidentally  in  connection  with  the  various 
operative  procedures,  but  it  seems  strange,  in  view  of  its 
great  practical  importance  and  of  the  unsatisfactory  condi- 
toin  of  our  methods  of  diagnosis  and  classification,  that 
it  has  not  evoked  greater  interest. 

Considering  together  the  three  groups  dealing  with  the 
various  types  of  hemorrhage  (j)  we  find  1  creditable  and  1 
excellent  paper  in  23.  The  great  majority  of  these  com- 
munications had  to  deal  with  placenta  previa  and  more 
particularly  with  the  determination  of  the  most  conserva- 
tive method  of  effecting  delivery  in  the  presence  of  this 
complication.  With  but  few  exceptions,  however,  I  was 
surprised  to  find  that  the  experience  of  most  of  the  writers 
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upon  the  subject  was  too  limited  to  permit  the  formulation 
of  authoritative  conclusions,  and  that  many  of  the  articles 
consisted  in  great  part  of  literary  references  and  didactic 
utterances.  As  usual  there  was  but  scanty'  consideration 
of  the  mode  of  causation  of  the  abnormality  or  of  the 
anatomical  peculiarities  associated  with  it.  Indeed  the 
only  contribution  to  the  subject  was  made  in  the  early 
days  of  the  Society. 

We  find  seven  papers  in  the  group  treating  of  displace- 
ments of  the  uterus  (k),  the  most  important  of  which  had  to 
deal  with  dystocia  following  operations  performed  for  the 
relief  of  retrodisplacements,  and  one  of  them  constituted 
a  real  contribution  to  the  subject.  In  view  of  the  fact  that 
at  least  one-quarter  of  all  women  develop  retrodisplace- 
ments following  the  first  confinement  it  appears  strange 
that  more  attention  has  not  been  paid  to  the  etiological 
significance  of  its  appearance  in  the  late  puerperal  period. 

In  the  last  two  groups,  covering  the  child  and  the  com- 
munications upon  general  obstetrical  topics  (1),  there  were 
30  papers,  which  I  shall  dismiss  with  the  statement  that 
4  were  creditable,  while  1  constituted  a  distinct  contribution. 

Doubtless  many  of  my  hearers  may  consider  this  analysis 
a  harsh  arraignment  of  the  obstetrical  members  of  the 
Society,  but  I  feel  sure  had  it  been  seemly  to  mention  names 
and  to  specify  titles  that  many  would  agree  to  it,  though 
it  is  possible  that  a  more  lenient  critic  might  have  made 
longer  the  list  of  creditable  and  excellent  papers.  It  is 
unnecessary  for  me  to  state  that  the  analysis  was  not 
undertaken  in  a  captious  spirit,  but  was  dictated  by  my 
interest  in  obstetrics  and  by  my  affection  for  this  Society, 
and  in  the  hope  that  by  lading  bare  our  weak  points  I  may 
possibly  stimulate  some  of  our  members  to  better  work. 

If  my  estimate  is  correct  that  only  27  of  the  346  papers 
were  excellent,  the  conclusion  is  inevitable  that  the  American 
Gynecological  Society  has  not  done  its  part  in  the  advance- 
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ment  of  obstetrical  knowledge.  If  this  is  admitted,  and  I 
fail  to  see  how  any  other  conclusion  can  be  reached,  the 
query  naturally  arises  as  to  whether  the  failure  to  do  so  is 
to  be  attributed  to  the  character  of  our  membership  or  to 
some  more  deep-lying  factor. 

\Mien  we  canvas  the  list  of  members,  both  past  and 
present,  and  the  important  teaching  and  hospital  posts 
held  by  them,  and  also  recall  the  careful  scrutiny  to  which 
they  were  subjected  before  being  elected,  it  must  be  admitted 
that  with  few  exceptions  the  Society  includes  the  foremost 
representatives  of  American  obstetrics.  This  being  the 
case  it  follows  that  the  lack  of  productiveness  cannot  be 
due  to  failings  of  the  individual  members,  but  should  be 
attributed  to  some  nation-wide  cause,  whose  explanation 
must  be  sought  in  factors  pecuhar  to  American  conditions. 

As  far  as  I  have  been  able  to  ascertain  only  three  funda- 
mental contributions  to  obstetrics  have  been  by  American 
writers,  namely,  "The  Introduction  of  the  IMedicinal  Use 
of  Ergot,"  by  John  Stearns;  "The  Recognition  of  the 
Infectious  Nature  of  Puerperal  Fever,"  by  Oliver  Wendell 
Holmes;  and  "The  Development  of  Laparo-elytrotomy," 
by  T.  Gaillard  Thomas — the  first  a  country  practitioner, 
the  second  an  anatomist  and  litterateur,  and  the  third  a 
professor  of  obstetrics.  On  the  other  hand,  with  few  excep- 
tions, American  obstetricians  have  been  content  to  appro- 
priate and  adapt  the  results  of  European  investigators 
and  to  limit  their  writings  practically  to  casuistical  contri- 
butions and  to  the  discussion  of  details  of  operative  technique. 

Opinions  may  differ  as  to  the  national  pecuharities  which 
are  responsible  for  this  relative  sterility,  but  I  feel  very 
strongly  that  three  main  factors  are  involved,  namely,  too 
great  a  tendency  to  regard  the  practice  of  medicine  as  an 
engrossing  financial  pursuit,  defective  ideals  and  tendencies 
in  medical  education,  and  the  divorce  in  this  country  of 
gynecology  from  obstetrics. 
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With  few  exceptions  all  of  us  undertake  the  study  of 
medicine  as  a  means  of  making  a  livelihood,  and  conse- 
quently our  first  aim  is  to  obtain  sufficient  practical 
facility  in  our  art  to  enable  us  to  attain  that  end;  and  no 
one  knows  better  than  I  what  it  means  to  do  so,  and  how 
insistent  are  the  demands  of  practice.  Of  those  who  are 
exclusively  engaged  in  private  practice,  and  who  have 
not  formed  important  hospital  or  teaching  connections, 
httle  more  can  be  expected  than  that  they  render  their 
patients  efficient  service  by  keeping  reasonably  well  abreast 
with  the  advance  of  knowledge  and  extend  a  sympathetic 
hearing  to  such  of  their  colleagues  as  may  try  to  add  to  it. 

More,  however,  should  be  expected  from  those  who  have 
important  hospital  connections  or  hold  teaching  posts. 
The  former  fail  to  do  their  duty  to  the  hospital  and  its 
patients  if  they  and  their  assistants  do  not  attempt  to 
extend  the  limits  of  knowledge;  while  the  latter  cannot 
expect  to  stimulate  their  students  or  to  train  their  assistants 
properly  unless  they  teach  them  how  little  is  really  known 
and  can  open  vistas  of  what  may  be  accompHshed  by  patient 
scientific  work.  The  standing  of  such  men  should  be  judged 
not  by  the  size  of  their  income  nor  by  the  local  considera- 
tion in  which  they  are  held,  but  by  whether  they  make  an 
occasional  contribution  to  the  science  which  they  profess 
to  love;  and  if  they  are  content  to  pubHsh  mere  casuistical 
reports  or  series  of  operations,  they  must  be  prepared  to 
have  others  consider  that  they  have  \\Tapped  their  talent 
in  a  napkin  and  buried  it. 

To  my  mind,  however,  one  of  the  most  important  factors 
in  our  lack  of  productivity  is  to  be  found  in  our  system 
of  medical  education.  Until  very  recently  university  ideals 
were  entirely  lacking  in  our  medical  schools,  and  even  now 
in  many  institutions  affiliated  with  universities  the  connec- 
tion is  purely  nominal.  How  many  of  us,  who  hold  pro- 
fessorships, can  truthfully  say  that  we  are  held  to  the  same 
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accountability  as  the  heads  of  the  "true"  university 
departments  or  are  expected  to  justify  our  existence  by 
an  occasional  contribution  to  science?  Do  not  we,  and 
the  authorities  as  well,  consider  that  our  obligations  have 
been  satisfactorily  fulfilled,  if  we  teach  a  few  hours  each 
week,  give  decent  care  to  the  patients  under  our  charge, 
and  once  or  twice  a  year  write  a  practical  paper  so  that 
our  professional  friends  may  know  that  we  are  still  alive? 
We  must  admit  the  indictment,  but  the  fault  is  not  altogether 
ours;  for  I  think  that  not  much  more  can  be  expected  of 
us  until  the  universities  awake  to  the  fact  that  medical 
education  is  a  serious  undertaking  and  is  the  most  costly 
of  all  forms  of  instruction. 

How  many  obstetrical  departments  are  provided  with 
proper  accommodations  for  a  sufficient  number  of  patients 
for  the  instruction  of  students,  with  adequately  paid  and 
enthusiastic  assistants,  or  with  suitably  equipped  laboratories 
for  research  work,  not  to  mention  a  salary  for  the  director 
in  any  way  commensurate  with  the  ability  and  effort  neces- 
sary to  supervise  the  work  in  anything  like  an  ideal  manner? 
Real  university  departments  are  just  beginning  to  be 
organized  in  some  other  branches  of  medicine,  but  I  know 
of  none  in  gynecology  or  obstetrics. 

From  extensive  investigation  I  know  that  in  most  of 
our  schools  obstetrics  is  the  least  well-cared-for  depart- 
ment, and  must  ordinarily  be  content  ^^ith  what  is  not 
wanted  by  others,  while  the  professor  is  frequently  regarded 
by  his  colleagues  as  being  engaged  in  an  almost  unworthy 
pursuit.  No  doubt  some  professors  are  poorly  trained 
and  fulfil  their  obUgations  lightly,  but  I  know  many  who 
take  them  seriously,  and  who  feel  depressed  whenever  they 
consider  the  status  of  their  department  and  their  inability 
to  do  better  work.  So  long  as  such  conditions  exist  it  is 
scarcely  conceivable  that  many  professors  will  be  scien- 
tifically productive,  or  will  often  be  able  to  induce  promis- 


J.  WHITRIDGE  WILLIAMS  19 

ing  young  men  to  devote  themselves  seriously  to  this  branch 
of  medicine,  for  the  few  men  in  this  country  who  are  really 
doing  their  duty,  do  so  at  great  personal  sacrifice  and  against 
odds  with  which  they  should  not  have  to  contend. 

The  third  reason  for  the  low  state  of  American  obstetrics 
is  that  this  is  the  only  country  in  the  civilized  world  in 
which  obstetrics  and  gynecology  are  sharply  divided,  and 
I  may  add  that  this  is  the  only  important  gynecological 
society  in  which  the  majority  of  the  members  take  no  interest 
in  obstetrical  problems,  or  in  which  it  could  happen  that  a 
member  on  arising  to  discuss  a  paper  would  preface  his 
remarks  by  stating  that  he  knew  nothing  of  obstetrics 
and  then  go  on  to  make  banal  remarks. 

Time  will  not  permit  me  to  discuss  this  phase  of  the 
subject  at  length,  but  I  know  that  in  this  country  neither 
gynecology  nor  obstetrics  will  take  its  proper  place  until 
a  body  of  men  has  been  developed  who  will  be  interested 
in  and  devote  themselves  to  the  study  of  the  problems 
connected  with  the  entire  sexual  life  of  women.  I  hope  I 
may  live  to  see  the  day  when  the  term  obstetrician  will 
have  disappeared  and  when  all  teachers,  at  least,  will  unite 
in  fostering  a  broader  gynecology,  instead  of  being  di\'ided 
as  at  present  into  knife-loving  gynecologists  and  equally 
narrow-minded  obstetricians,  who  are  frequently  little 
more  than  trained  man-midwives. 

While  it  is  debatable  when  a  union  of  gynecology  and 
obstetrics  is  feasible  for  those  engaged  exclusively  in  private 
practice,  or  would  materially  improve  matters  in  most 
medical  schools  as  at  present  organized,  there  is  no  doubt 
in  my  mind  that  the  professorial  chairs  in  the  university 
medical  schools  need  to  be  filled  by  broadly  trained  scientific 
men  who  are  prepared  to  give  their  time  to  their  duties. 
Such  a  development,  however,  is  scarcely  to  be  expected 
until  the  universities  are  prepared  to  equip  and  maintain 
woman's   cHnics,    somewhat   similar   to   the   Frauenkliniks 
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of  Germany,  but  more  liberally  provided  with  laboratories 
for  the  anatomical,  chemical,  pathological,  and  physiological 
investigation  of  gynecological  and  obstetrical  problems.  In 
this  event  the  director  must  be  an  accomplished  scientific 
man  in  addition  to  being  a  competent  clinician,  who  will 
devote  the  major  portion  of  his  time  to  the  conduct  of  his 
department.  If  he  is  of  the  proper  type  this  will  involve 
no  sacrifice;  but  if  he  is  not,  he  will  be  unhappy  no  matter 
how  great  the  emoluments  may  be.  Institutions  of  this 
character  will  also  require  the  services  of  a  large  staff  of 
well-trained  and  enthusiastic  assistants,  but  will  be  able 
to  make  little  use  of  the  short-term  interne  who  desires  only 
a  smattering  of  learning.  Large  endowment  or  State  aid 
will  be  necessary  for  the  support  of  such  institutions,  but 
I  can  conceive  of  no  better  expenditure  of  funds  if  it  leads 
to  fuller  knowledge  of  the  many  unsolved  problems  connected 
with  women  and  to  the  development  of  a  body  of  men 
competent  to  undertake  their  investigation. 

I  hope  to  see  a  number  of  such  institutions  scattered 
over  the  land,  and  then  no  future  president  of  this  or  any 
other  society  will  be  able  to  say  that  its  members  have  not 
done  their  part  in  the  advancement  of  obstetrical  or 
or  gynecological  knowledge.  We  have  heard  from  others 
of  "the  passing  of  a  specialty,"  but  I  feel  that  there  is  a 
glorious  future  for  the  broader  gynecology,  which  is  as  yet 
scarcely  in  its  infancy.    Let  us  do  what  we  can  to  advance  it. 
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Retroversion  of  the  uterus  may  be  associated  with 
general  abdominal  and  pelvic  visceroptosis,  or  it  may  be 
due  to  impaired  function  of  one  or  more  of  the  so-called 
uterine  supports.  In  the  latter  case  there  is  usually  a  secon- 
dary impairment  of  function  of  the  remaining  supports 
which  are,  of  course,  thrown  out  of  normal  action  in  conse- 
quence of  the  abnormal  position  of  the  uterus.  An  operation 
to  reUeve  such  a  deformity  does  not  necessarily  have  to 
attack  all  of  the  overstrecthed  or  relaxed  structures,  for, 
when  the  equilibrium  of  the  uterus  is  restored  and  main- 
tained for  a  certain  length  of  time,  those  supporting  struc- 
tures which  are  only  slightly  deficient  or  are  secondarily 
disabled  may  often  be  depended  upon  to  resume  function. 
In  limiting  mj'self  to  the  consideration  of  this  class  of  cases 
I  am  assuming  that  there  is  no  defect  in  the  pelvic  floor, 
or  that  such  defect  has  been  remedied. 

The  operation  which  has  proved  most  satisfactory  under 
these  conditions  is  the  Alexander  operation.  It  is  one  of 
the  simplest  of  operations,  consisting  merely  of  drawing  the 
round  ligaments  out  through  their  normal  channel,  the  in- 
guinal canal,  until  the  fundus  is  pulled  to  its  normal  position 
over  the  empty  urinary  bladder,  and  of  reattaching  them  so 
as  to  eliminate  their  apparent  excess  in  length.  The  part 
played  by  these  ligaments  in  connection  with  retroversion 
and  the  Alexander  operation  is  about  as  follows:  The  round 
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ligaments  are  relaxed  when  the  bladder  is  empty,  or  nearly 
so,  although  they  may  be  supposed  to  contract  more  or  less 
irregularly  and  effectually  when  stimulated  by  the  shif tings  or 
motions  of  the  uterus  accompanying  general  physical  exercise, 
forced  respiration,  coughing,  defecation,  etc.  As  the  bladder 
fills  and  pushes  the  fundus  uteri  uDward  the  ligaments  are 
put  upon  the  stretch  and  pull  gently  downward  and  forward 
until  the  emptjdng  of  the  bladder  enables  them  to  contract 
and  replace  the  fundus,  ^^^len  we  consider  the  fact  that 
they  consist  largely  of  muscular  fibers  and  are  apt  to  be 
temporarily  exhausted  by  steady  prolonged  resistance, 
we  can  realize  how  retroversion  may  occur  in  a  person  with 
relaxed  pelvic  connective  tissue  who  habitually  allows  the 
bladder  and  rectum  to  become  and  remain  distended.  I 
can  conceive  how  overstretching  of  the  round  ligaments 
can  thus  become  the  chief  defect,  and  the  relaxation  of  the 
tissues  behind  the  cervix  may  be  of  secondary  importance, 
and  how  a  restoration  to  function  of  the  round  ligament 
may  become  the  rational  and  effective  treatment. 

\Mien,  however,  we  shorten  them  they  are  not  only  re- 
stored to  action,  but  made  to  compensate,  to  a  certain  extent, 
for  the  relaxation  of  the  cervical  supports.  We  accomplish 
this  by  pulHng  the  ligaments  taut  so  that  they  will  not 
allow  the  bladder  to  push  the  fundus  quite  so  far  back. 
Now  if  we  did  nothing  more  than  this  there  is  no  doubt 
but  the  displacement  would  frequently  recur  as  a  result 
of  the  inefficiency  of  unaided  muscle  as  a  steady  support, 
and  the  dilicacy  of  the  connective  tissue  structure  of  the 
ligaments. 

Hence  to  render  a  recurrence  less  likely  we  must  warn 
the  patient  against  holding  the  urine  very  long  and  provide 
some  means  of  enabling  the  overstretched  sacro-uterine 
ligaments  to  contract  and  regain  some  of  their  lost  efficiency. 
A  small  pessary — one  large  enough  to  keep  the  cervix  from 
coming  too  far  forward  during  abdominal  pressure,  and  to 
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help  overcome  the  contraction  of  the  vesicovaginal  septum 
due  to  the  prolonged  forward  dislocation  of  the  cervix, 
yet  small  enough  to  allow  of  some  play  of  the  cervix  and 
thus  of  some  action  of  the  cervical  supports — will  usually 
prove  a  valuable  aid  to  the  Alexander  operation  and  render 
unnecessary  any  operative  treatment  of  the  sacro-uterine 
ligaments.  Upon  the  removal  of  this  samll-sized  pessary 
after  several  months,  the  cervix  is  usually  found  to  remain 
perceptibly  farther  back  in  the  pelvis  than  it  did  right  after 
the  operation  without  a  pessary. 

When  the  peritoneal  cavity  is  opened  by  a  low  median 
incision  for  complications  of  retroversion,  or  for  other  con- 
ditions, we  can  usually  save  time  by  shortening  the  liga- 
ments through  the  incision  instead  of  by  the  Alexander 
method.  But  all  of  the  intraperitoneal  methods  that  have 
been  recommended  have,  as  far  as  I  have  been  able  to  deter- 
mine, proved  either  unreliable  or  have  been  associated  with 
objectionable  features  with  regard  to  their  conception  or 
to  the  resulting  complications.  The  simple  folding  of  the 
round  ligaments  is  unreliable.  Suturing  of  the  folds  to  the 
uterus  usually  produces  peritoneal  exudates  which  are 
often  follow^ed  by  pathological  conditions  of  the  organ  with 
disturbance  of  its  functions.  Suturing  of  the  folds  to  other 
parts  is  either  unreliable  or  produces  rigid  exudates.  The 
passing  of  the  severed  ligament,  or  a  loop  of  it,  through 
the  abdominal  wall  substitutes  a  fixed  displacement  for  a 
changeable  one.  It  is  more  like  carpenter  work  than  surgery. 
and  is  only  admissable  when  circumstances  do  not  allow 
us  to  do  better.  I  have  not  the  time  here  for  an  enumeration 
of  the  objections  to  each  of  the  numerous  methods  that  have 
been  recommended  in  our  current  literature,  but  they  may 
be  classified  under  the  headings,  unreliability,  adhesions 
pathological  exudates,  abnormal  position,  restricted  moblity, 
intraperitoneal  traumatism,  and  fundamental  errors  in 
conception  of  objects  to  be  accomplished. 
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The  Alexander  operation  is  freer  from  these  objections 
than  any  of  the  intraperitoneal  operative  procedures,  and 
in  some  cases,  such  as  fat  nullipara,  I  close  the  abdominal 
incision  and  perform  it  rather  than  enlarge  the  incision  and 
subject  the  patient  to  the  additional  morbidity  that  so  often 
follows  the  intraperitoneal  methods  under  unfavorable 
conditions.  The  method  I  now  employ,  however,  avoids 
intraperitoneal  complications  and  leaves  the  parts  in  about 
the  same  favorable  condition  as  the  Alexander  operation. 
It  consists  in  making  a  fold  near  the  distal  end  of  the  liga- 
ment and  attaching  it  intra-abdominally  but  extraperi- 
toneally,  near  the  internal  inguinal  ring.  Its  execution, 
however,  is  so  simple  that  a  large  incision  is  unnecessary, 
and  it  requires  much  less  time,  and  occasions  less  trauma 
than  an  added  Alexander  operation.  The  steps  are  about 
as  follows: 

After  having  completed  the  intra-abdominal  work  for 
other  conditions  the  round  ligament  is  grasped  by  forceps 
and  pulled  out  of  the  inguinal  canal  until  it  becomes  taut. 
It  is  then  transfixed  by  a  needle  threaded  with  fine  chromic 
catgut  at  a  point  about  1  cm.  from  the  internal  ring  and 
again  about  3  or  4  cm.  from  the  uterine  end,  and  the  thread 
tied  so  as  to  make  a  loop  of  ligament.  The  sides  of  the  loop 
are  then  sutured  with  find  chromic  or  plain  catgut,  forming 
a  sort  of  double  cord.  The  same  is  done  on  the  other  side 
and  the  parts  palpated  to  determine,  while  there  is  still 
time  to  correct  an  error  in  judgment,  whether  the  amount 
of  shortening  has  been  sufficient  or  excessive.  The  peri- 
toneum is  next  separated  freely  from  the  abdominal  wall 
low  down  on  one  side  of  the  incision  as  far  laterally  as  the 
internal  inguinal  ring.  There  is  practically  no  resulting 
bleeding,  and  by  inserting  a  short  retractor  between  the 
peritoneum  and  rectus  muscle  one  can  raise  the  abdominal 
wall  and  do  the  subsequent  work  by  the  aid  of  sight  and 
touch.    With  a  slender,  slightly  curved  pair  of  snap  forceps 
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Showing  the  direction  of  the  normal  ligament  into  the  internal  inguinal 
ring,  and  the  shortened  hgament  folded  and  attached  to  the  abdominal 
wall  near  the    internal    ring.     The  dotted    line  represents    the    peritoneum. 
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a  puncture  from  without  inward  is  made  in  the  peritoneal 
membrane  near  the  internal  inguinal  ring  and  the  end  of 
the  loop  of  ligament  grasped  and  pulled  through  the  punc- 
ture until  the  sutured  portion  of  the  ligament  is  all  extra- 
peritoneal. The  loop  is  now  given  a  half -twist  upon  itself  and, 
with  a  curved  needle  and  permanent  suture  passed  through 
the  sides  of  the  loop  a  centimeter  from  its  base,  is  sutured  to 
the  inner  surface  of  the  abdominal  wall  as  near  the  internal 
ring  as  possible  without  danger  of  puncturing  the  epigastric 
artery.  The  loop  of  ligament  which  is  practically  a  short 
double  cord  can  now  be  horizontally  sutured  along  the 
abdominal  wall  with  as  many  or  as  few  absorbable  sutures 
as  may  seem  advisable  for  the  production  of  adequate  ad- 
hesions. As  the  suture  that  makes  the  loop  is  a  centimeter 
away  from  the  internal  ring  and  also  from  the  permanent 
attachment  suture,  there  is  a  little  play  of  the  ligament  at 
the  internal  ring  and  some  elastic  traction  exerted  by  the 
normal  attachments  in  the  inguinal  canal.  This  play  of 
the  ligament  prevents  the  muscular  atrophy  that  takes 
place  in  it  when  it  is  drawn  through  the  abdominal  walls 
so  as  to  suspend  the  uterus  rigidly. 

After  finishing  the  operation  on  both  sides  the  slight 
oozing  of  blood  that  may  have  taken  place  between  the 
separated  peritoneum  and  abdominal  walls  will  have  ceased 
and  the  intra-abdominal  pressure  vnW  cause  a  firm  coap- 
tation of  the  raw  surfaces  as  soon  as  the  incision  is  closed. 
If  the  loop  of  ligament  has  been  drawn  carefully  through 
a  small  peritoneal  puncture,  the  peritoneal  cavity  will  be 
completely  shut  off  from  the  space  in  which  the  ligament 
is  sutured,  and  this  space  can  be  safely  disinfected  with  an 
eflBcient  germicide.  I  usually  sponge  it  out  with  a  YTUir 
solution  of  mercuric  chloride  in  case  there  has  been  any 
chance  for  infection.  I  have  never  seen  any  bad  results 
from  separating  the  suprapubic  peritoneum  from  the  abdom- 
inal for  this  purpose. 
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Should  the  permanent  suture  give  way  and  the  hgament 
separate  from  its  attachment  to  the  abdominal  wall  the 
loop  will  still  be  held  by  its  subperitoneal  embedded  attach- 
ment, for  it  cannot  suddenly  slip  through  the  peritoneal 
puncture  after  having  grown  into  it.  Nor  are  the  sides  of 
the  loop  of  round  ligament  very  liable  to  be  torn  apart  after 
haxnng  grown  into  the  subperitoneal  connective  tissue. 
Hence  the  chances  of  failure  are  not  as  great  as  they  would 
be  if  the  success  depended  only  upon  attaching  the  ligament 
intraperitoneally  to  the  inner  surface  of  the  abdominal 
parietes. 

As  the  only  intraperitoneal  part  of  this  method  consists 
in  making  the  small  loop  of  ligament  and  suturing  its  sides 
together,  and  as  this  loop  is  drawn  through  a  puncture 
until  it  entirely  disappears  from  the  peritoneal  cavity,  and 
as  the  ligament  pulls  from  the  neighborhood  of  the  internal 
inguinal  ring,  I  feel  justified  in  saying  that  the  intraperi- 
toneal conditions  after  the  operation,  so  far  as  the  shortening 
of  the  ligaments  is  concerned,  are  the  same  as  after  an 
Alexander  operation. 


DISCUSSION 


Dr.  Benjamin  R.  Schenck. — Dr.  B^-ford  has  given  us  an 
interesting  variation  of  the  round-ligament  operation  which, 
it  seems  to  me,  differs  but  little  in  its  mechanical  effect  from 
the  operation  which  he  described  in  1903.  You  will  remember, 
perhaps,  that  he  then  described  a  procedure  which  consisted  in 
taking  up  a  sufficient  amount  of  slack,  suturing  together  the 
two  folds  of  the  ligament  and  attaching  the  end  of  the  loop  to 
the  parietal  peritoneum  near  the  internal  ring.  His  present 
variation  in  the  making  of  an  incision  in  the  peritoneum,  through 
which  he  draws  the  folded  loop,  which  is  then  sutured  sub- 
peritoneally.  By  this  he  gains  the  freedom  from  an  exudate 
which  might  form  around  the  stitches  and  also  a  more  permanent 
result. 

As  I  look  at  it  this  operation  does  not  differ  mechanically 
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from  the  Mayo  or  the  Barrett  modification  of  the  Gilliam  opera- 
tion. In  both  of  these  modifications  the  side  of  the  incision  is 
lifted  up  and  forceps  are  introduced  over  the  rectus  out  under 
the  subperitoneal  tissue  as  far  as  the  internal  ring.  Here  the 
peritoneum  is  punctured  and  the  ligament  drawn  through. 
These  operations  differ  from  that  of  Dr.  Byford,  in  that  the 
folds  of  the  ligament  are  not  sutured  together,  and  also  in  that 
they  are  brought  over  the  belly  of  the  rectus  muscle  where 
they  are  fastened. 

I  think  this  paper  properly  brings  up  for  discussion  the  whole 
question  of  the  treatment  of  retroposition  of  the  uterus  when 
it  is  uncomplicated  by  lesions  of  the  pelvic  floor.  It  is  perhaps 
a  hackneyed  subject,  yet  it  is  one  of  great  importance,  because 
of  the  great  frequency  of  these  cases  and  further  because  our 
ideas  are  still  in  an  evolutionary  stage.  It  is  interesting,  for 
instance,  to  take  the  proceedings  of  this  Society,  go  back  for  a 
number  of  years  and  see  how  opinions  have  changed.  In  the 
early  days  there  was  great  enthusiasm  manifested  for  the 
Alexander  operation;  then,  at  a  later  date,  there  was  consider- 
able enthusiasm  shown  for  suspensio-uteri.  This  was  was 
specially  manifested  at  the  Atlantic  City  meeting  in  1902; 
then  at  the  Philadelphia  meeting,  in  1908,  the  views  of  many 
of  our  members  had  changed  and  became  quite  different  from 
those  expressed  in  1902.  This  evolution  has  had  to  do  with 
the  Alexander  operation,  then  with  suspension,  and  then  with 
the  various  intra-abdominal  methods  of  shortening  the  ligaments. 

In  the  old  days  the  Alexander  operation  was  successful  or 
unsuccessful  as  it  happened  to  be  applied  to  uncomplicated 
cases  or  to  those  that  were  complicated  by  adhesions  or  disease 
of  the  adnexa.  It  was  on  account  of  these  failures  that  sus- 
pension, which  was  the  operation  done  when  the  abdomen  first 
began  to  be  opened  extensively,  became  popular,  and  in  turn 
it  took  years  to  ascertain  the  failures  of  the  suspension  opera- 
tion. Now  we  have  come  back  to  the  principle  of  the  Alexander 
operation,  but  applied  in  such  a  way  that  we  do  not  have  the 
disadvantages  of  that  operation.  It  seems  to  me  the  chief 
requisites  for  any  operation  for  retroposition  of  the  uterus  are 
mainly  four:  (1)  relief  of  the  symptoms;  (2)  permanency  of 
results;  (3)  freedom  from  trouble  during  pregnancy  and  danger 
during  labor;  (4)  freedom  from  late  trouble,  such,  for  example 
as  intestinal  obstruction. 
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Although  suspension  has  been  charged  with  causing  a  number 
of  cases  of  intestinal  obstruction,  still  they  have  been  few  when 
one  considers  the  vast  number  of  suspensions  which  have  been 
done.  If  the  operation  were  to  be  condemned  for  this  alone 
it  would  be  unjust.  But  we  know  that  it  does  interfere  with 
labor  in  a  larger  percentage  of  cases  than  should  be  the  case. 
On  this  account,  and  also  because  of  the  fact  that  one  does  not 
always  get  relief  from  some  of  the  symptoms,  we  are  coming  to 
the  various  methods  of  intra-abdominal  shortening  of  the  round 
ligaments. 

My  own  experience  is  as  follows:  Of  162  operations  for  retro- 
displacements  there  were  99  suspensions.  My  general  impres- 
sion of  these  cases  is  that  they  have  been  quite  satisfactory 
I  occasionally  do  the  Webster-Baldy  operation — eleven  times 
in  all.  I  have  had  6  Coffey  operations  and  46  Gilliam  opera- 
tions, including  the  various  modifications.  I  was  rather  late 
in  giving  up  the  suspension  operation,  and  have  done  so  more 
because  of  the  reports  of  others  than  from  dissatisfaction  with 
my  own  cases. 

In  no  series  of  cases  of  retrodisplacement  is  the  percentage 
of  subsequent  pregnancies  high.  So  far  as  I  know  there  have 
been  only  4  instanes  in  my  162  cases;  2  were  after  suspension 
and  neither  had  any  untoward  symptoms;  1  followed  a  Gilliam 
and  was  satisfactory  in  every  way;  1  patient,  on  whom  I  had 
done  a  Coffey  operation,  went  through  pregnancy  and  labor 
without  difficulty,  but  the  retrodisplacement  recurred. 

Dr.  George  Gellhorn. — With  all  due  respect  to  Dr. 
Byford's  views  I  believe  that  the  Alexander  operation  should 
be  definitely  eliminated  from  the  list  of  operative  procedures 
for  retrd^exion  of  the  uterus.  In  uncomplicated  and  freely 
movable  retroflexed  uteri,  as  a  general  rule,  no  operation  of 
any  kind  is  needed.  But  who,  after  all,  would  be  in  a  position 
to  tell  by  mere  bimanual  examination  whether  the  retroflexion 
is  absolutely  uncomplicated,  whether  there  are  not  fine  ad- 
hesions about  the  uterus  or  about  the  abdominal  ostia  of  the 
tubes  or  around  the  ovaries?  This  difficulty  alone  should  dis- 
qualify the  Alexander  operation  in  which  we  forego  the  advan- 
tages of  both  sight  and  touch,  for  if  these  adhesions  remain 
behind  they  will  give  trouble  in  other  respects,  and,  therefore, 
I  believe,  with  the  present  comparative  safety  of  laparotomy, 
any  intra-abdominal  operation  is  preferable  to  the  Alexander 
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operation.  What  particular  method  should  be  used  can  be 
safely  left  to  the  judgment  of  the  operator  in  the  individual  case, 
just  so  long  as  we  do  not  swear  by  any  one  method,  because  it 
would  be  forcing  the  patient  into  a  shoe  that  may  not  fit  her  if 
we  use  one  and  the  same  method  in  all  cases. 

Dr.  I.  S.  Stone. — The  operation  which  has  been  presented 
by  Dr.  Byford  prompts  me  to  say  a  few  words,  as  since  his  pre- 
liminary report  of  this  method  last  year  I  have  had  the  oppor- 
tunity of  trying  the  method  to  my  satisfaction.  As  we  can 
readily  understand,  there  is  some  doubt  about  any  method 
which  gives  attachment  of  the  ligament  to  the  under  side  of  the 
abdominal  wall.  There,  to  my  mind,  is  the  only  weak  point 
of  the  operation,  and  it  seems  that  there  should  be  greater 
strength  and  security  if  the  ligaments  were  attached  outside 
of  the  fascia,  and  that  can  be  accomplished,  if  necessary,  by 
using  the  Kelly  curved  needle  and  drawing  the  ligament  through 
the  abdominal  wall,  possibly  under  the  skin.  I  want  to  men- 
tion one  thing  in  connection  with  this  operation,  namely,  that 
it  is  a  little  more  difficult  for  me  than  it  seems  to  be  for  Dr. 
Byford.  We  have  been  using  local  instead  of  general  anes- 
thesia, and  it  is  exceedingly  difficult  for  me  to  get  the  abdominal 
wall  fairly  well  relaxed  for  the  assistant  to  expose  the  field  suc- 
cessfully while  we  are  suturing  the  ligament  to  the  abdominal 
walls.  It  seems  to  me  this  operation  is  a  distinct  advance  in 
one  respect  over  what  is  known  as  the  Mayo  operation,  where 
the  forceps  is  forced  through  the  inguinal  canal  at  the  risk  of 
injury  to  the  nerves  in  the  canal,  which  we  all  know  may  to 
some  extent  embarrass  the  patient  later  on. 

As  for  the  results  of  the  operation,  they  are  quite  as  good 
temporarily  as  any  of  the  others.  For  myself  I  should  prefer 
the  Franklin  H,  Martin  operation  in  all  cases  in  which  the 
abdomen  is  not  necessarily  opened.  It  is  the  most  reliable, 
the  most  successful,  and  not  only  successful,  but  it  has  good 
philosophical  reasons  for  being  successful  in  the  fact  that  the 
ligament  has  to  extend  from  the  inner  ring  across  under  the 
skin  to  the  spine  of  the  pubic  bone  of  the  opposite  side.  Dr. 
Byford's  operation  necessitates  opening  the  abdomen,  and  hence 
is  applicable  only  when  the  other  surgery  is  required  than  that 
for  simple  retrodisplacement  of  the  uterus. 

Dr.  John  G.  Clark. — I  rise  to  ask  a  question  as  to  a  his- 
torical point.     Dr.  Schenck  in  his  discussion  alluded  to  the 
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^layo  operation.  ]\Iy  impression  has  been  that  what  is  com- 
monly called  the  Mayo  operation  should  be  credited  to  Dr. 
Simpson.  I  hope  Dr.  Simpson  in  discussing  Dr.  Byford's  paper 
will  point  out  whether  there  are  any  differences  between  the 
method  which  he  has  proposed  and  the  one  often  spoken  of  as 
the  Mayo  operation. 

Dr.  F.  F.  Simpson. — I  should  like  to  refer,  first,  to  a  very 
common  error  which  leads  to  confusion  with  regard  to  the  differ- 
ent types  of  operation.  Retroperitoneal  shortening  of  the  round 
ligaments  is  often  spoken  of  as  the  internal  Alexander  opera- 
tion and  as  a  modified  Gilliam  operation.  It  is  neither  an 
internal  Alexander  nor  a  modified  Gilliam.  The  essential 
feature  of  the  Alexander  operation  is  that  the  peritoneal  cavity 
shall  not  be  opened.  I  have  a  cop\-  of  that  reference  before  me. 
The  essential  feature  of  the  Gilliam  operation  is  that  it  should 
draw  the  round  ligaments  directly  across  the  free  peritoneal 
cavity,  leaving  two  bands  stretching  across  the  peritoneal  cavity, 
beneath  which  an  intestine  might  slip  and  become  strangulated. 
That  seemed  to  a  great  many  men  to  be  an  unsurgical  pro- 
cedure, and  at  a  meeting  of  the  Southern  Surgical  and  Gyne- 
cological Association  in  Cincinnati,  in  1902,  there  were  three 
papers  read  which  described  methods  of  intra-abdominal  but 
retroperitoneal  shortening  of  the  round  ligaments.  These 
operations  shortened  the  ligaments  by  drawing  them  forward, 
but  they  were  essentially  different  from  the  Gilliam  and  earlier 
Ferguson  operations,  in  that  the  shortening  took  place  beneath 
the  parietal  peritoneum.  Nature  originally  placed  the  round 
ligaments  beneath  the  parietal  peritoneum,  and  it  seems  w^ise 
to  imitate  her  in  shortening  them.  The  three  papers  to  which 
I  refer  were  read  by  the  late  Dr.  Alexander  Hugh  Ferguson, 
of  Chicago,  Dr.  Goerge  H.  Noble,  of  Atlanta,  and  by  the  sepaker. 
I  stated  in  my  original  paper  that  the  essential  principles  are 
(1)  that  the  ligaments  should  be  drawn  forward;  (2)  that  they 
should  be  shortened;  (3)  that  the  shortening  should  be  effected 
beneath  the  parietal  peritoneum.  The  latter  constitutes  an 
essential  difference  between  this  and  all  other  types  of  opera- 
tions. I  further  stated  at  the  time  that  there  would  be  various 
modifications  in  minor  details  of  technique.  During  the  next 
few  years  there  were  about  sixty  slight  modifications,  none  of 
which  embodied  a  new  principle. 

As  to  the  results  of  the  retroperitoneal  shortening  of  the  round 
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ligaments,  in  1910,  for  the  meeting  of  the  American  Medical 
Association  I  reviewed  the  results  in  something  over  400  of  my 
operations.  This  review  consisted  in  an  analysis  of  the  findings 
in  about  300  of  these  patients  who  were  examined  by  me  or  by 
their  family  physicians  within  a  few  weeks  before  the  meeting. 
Of  that  number  the  uterus  was  in  forward  position  in  98  per  cent, 
of  the  cases.  There  were  2  per  cent,  of  failures.  The  failures 
occurred  in  the  class  of  cases  referred  to  by  Dr.  Reynolds  this 
morning,  the  cases  in  which  the  bladder  was  attached  low  on 
the  cervix  and  drew  the  cervix  forward,  the  high  attachment  of 
the  sacro-uterine  ligaments  drawing  the  fundus  backward.  We 
had  not  up  to  that  time  recognized  this  as  an  important  factor 
in  the  cause  of  displacements  and  did  not  displace  the  bladder 
upward  to  change  the  leverage.  I  believe  today  a  larger 
percentage  should  remain  in  normal  position. 

Following  pregnancy — and  there  were  forty -five  cases  in  the 
eight  years — the  round  ligaments  thus  shortened  followed 
identically  the  course  of  ligaments  which  had  never  been 
stretched.  They  were  elongated  normally  during  the  course  of 
pregnancy  and  when  the  uterus  emptied  itself,  it  quickly  con- 
tracted out  of  proportion  to  the  contraction  of  the  ligaments. 
Normally  the  ligaments  at  the  end  of  labor  are  always  long 
enough  to  permit  the  uterus  to  drop  into  the  hollow  of  the  sacrum 
whether  the  ligaments  have  been  previously  stretched  or  not. 
The  same  thing  wastruein  thosewhohad  been  operated  on  by  me. 
Only  one  patient  required  a  second  operation.  It  was  rendered 
necessary  by  a  failure  on  the  part  of  the  patient  to  carry  out 
instructions.  If  the  obstetrician  permits  the  uterus  to  remain 
in  the  hollow  of  the  sacrum  during  the  puerperium  the  ligaments 
will  not  contract  strongly  enough  to  draw  it  forward  and  they 
will  remain  permanently  too  long  whether  they  have  previously 
been  stretched  or  not  or  shortened  or  not.  By  recognizing  that 
fact  and  by  keeping  the  uterus  in  the  natural  position  for  a  few- 
months  after  delivery  I  believe  the  vast  majority  of  cases  of 
retroversion  following  delivery  will  be  prevented. 

Dr.  J.  Wesley  Bovee. — I  want  to  utter  a  word  of  caution 
regarding  this  procedure,  and  it  is  this :  There  are  three  points 
that  should  be  guarded  against  in  the  procedure  in  this  portion 
of  the  abdominal  wall:  (1)  making  the  opening  too  small  to 
draw  the  ligament  through  there  is  danger  of  the  constriction 
of  the  connective  tissue  immediately  adjoining  the  serious  layer 
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which  may  constrict  the  ligament  to  the  extent  of  lessening 
markedly  its  nourishment  and  its  pulling  power;  (2)  in  there 
being  a  little  too  large  an  opening  with  an  eversion,  that  is 
the  turning  out  of  a  raw  surface  toward  the  peritoneum  to 
which  adhesions  may  take  place  about  the  ligaments;  (3)  the 
danger  of  trouble  in  causing  separation  of  the  peritoneum  from 
from  the  extraperitoneal  tissue. 

Dr.  Henry  T.  Byford. — With  regard  to  the  difference 
between  the  Gilliam  type  of  operation  and  this  method,  the 
new  attachment  is  not  so  far  out  laterally  toward  the  internal 
inguinal  ring  as  in  this  one. 

Speaking  of  the  objection  that  there  maj'^  be  trouble  from 
such  free  separation  of  the  peritoneum,  I  made  a  mistake  once 
that  was  very  instructive.  The  patient  had  been  operated  upon 
before,  and  expecting  to  find  adhesions  of  the  intestines,  I  was 
so  careful  about  keeping  out  of  the  intestines  that  I  did  not  get 
into  the  peritoneal  cavity  at  first,  but  separated  the  peritoneum 
extensively  on  both  sides  from  the  abdominal  walls.  When  I 
discovered  my  mistake  I  noticed  that  there  was  almost  no 
bleeding.  I  then  opened  the  peritoneal  cavity  and  finished  my 
operation,  and  the  patient  had  an  unusually  smooth  recovery. 
After  the  incision  was  closed  the  abdominal  pressure  kept  the 
peritoneum  against  the  abdominal  walls  so  firmly  that  nc 
separation  of  the  surfaces  nor  oozing  of  blood  could  take  place. 

With  regard  to  the  constriction  of  the  ligament  through  a 
small  peritoneal  opening,  I  will  say  that  as  the  connective  tissue 
down  in  the  region  of  the  bladder  is  very  loose,  I  make  the 
puncture  just  as  fine  as  I  can  and  want  the  peritoneum  to  cling 
around  the  ligament,  knowing  it  cannot  constrict  it.  A  large 
puncture  might  allow  some  oozing  from  its  loose  edge  into  the 
peritoneal  cavity. 

With  reference  to  what  has  been  said  concerning  one  method 
for  all  cases,  I  am  not  advising  this  for  every  case,  but  in  those 
only  in  which  the  abdomen  is  opened  and  the  conditions  favor- 
able. 
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BEARING  OX  GYNECOLOGICAL  DIAGNOSIS 


By  Robert  L.  Dickinson,  jNI.D.,  F.A.C.S. 
Brooklyn,  New  York 


Summary.  Should  the  methods  of  Taylor's  "scientific 
management"  prove  adaptable  to  health  factories,  as,  for 
example,  in  dispensary  and  hospital  and  office  group- 
diagnosis,  then  responsibihties  would  be  recast  by  "func- 
tion;" processes  would  be  standardized,  and  reduced  to 
writing;  instruction  carried  throughout;  inspection  check 
up  everyone's  results,  and  the  whole  be  preceded  and  con- 
stanth'  accompanied  by  detail  studies  of  time  and  waste, 
motion  and  fatigue.  An  outline  of  an  interview  with  Mr. 
Frank  Gilbreth  is  given,  with  a  chart  of  functions.  Sug- 
gested standards  are  listed  and  examples  of  printed  forms 
submitted,  such  as  a  full  preliminary  history  to  be  made 
out  by  the  patient  herself,  and  directions  to  gravida,  and 
to  women  at  forty.  Reference  is  made  to  cooperative 
methods  as  instanced  in  the  Associated  Out-patient  Clinics 
of  New  York;  in  the  plans  of  the  Hospital  Efficiencj'  Com- 
mittee of  the  Philadelphia  County  Medical  Society  repre- 
senting fifty-five  hospitals;  in  the  great  Mayo  building 
recently  opened;  and  in  associations  of  doctors  in  groups  in 
cities  great  and  small. 

As  far  as  part  of  our  manufacturing  goes — the  turning  out 
of  a  high  average  in  our  primary  or  basic  product,  a  diag- 

Gyn  Soc  3 


34  THE  NEV,'  EFFICIENCY  SYSTEMS 

nosis — the  work  is  still  in  the  home  industry  or  village  stage. 
In  the  Bavarian  Highlands  the  household  undertakes  the 
manufacture  of  one  toy,  or  part  of  a  toy,  the  next  part 
being  made  down  the  street.  In  simple  articles  this  is 
effective,  individual,  of  low  cost,  and  may  be  better  than 
the  output  of  the  cheap  factory.  The  best  of  it,  the  artist- 
craftsman's  work,  brings  satisfaction  only,  however,  when 
one  can  afford  to  disregard  the  relatively  high  cost  of  such 
necessarily  slow  production.  In  like  manner  the  fully 
equipped  clinician  who  is  at  home  in  laboratory  technique 
may,  for  instance,  run  over  his  blood,  urine,  feces,  sputum, 
eye-ground,  reflexes,  and  fluoroscope  screen  and  check  up 
conclusions,  especially  in  a  puzzling  problem.  But  this 
high-priced  labor  cannot  do  routine  diener  work,  neither 
cut  sections,  nor  develop  plates,  and  if  one  man  did  handle 
all  detail  he  yet  could  not  dispense  with  the  need  for  an 
average  complete  diagnosis,  by  two  or  three  well-qualified 
specialists.  Even  though  he  find  the  cause  of  the  pain, 
and  rest  satisfied  with  relie\-ing  it,  he  cannot  say  that  it  is 
the  only  contributing  cause  or  that  there  is  nothing  else 
the  matter,  unless  his  patient  is  fully  overhauled.  ^Mien 
my  motor  goes  into  the  shop  to  be  partly  taken  down  for 
a  fault  I  don't  want  other  defects  overlooked. 

If  our  oflBce  diagnosis  then  may  be  said  still  to  represent 
the  home-above-the-shop  period  of  industry,  most  dis- 
pensaries may  not  unfairly  be  called  cheap  factories,  as  far 
as  thoroughness  and  highly  finished  product  is  concerned. 
We  have  profound  regard  for  the  finest  of  these  institutions 
and  for  the  weary  years  of  devoted  work  of  those  who  serve 
in  all  of  them.  We  could  hardly  put  forth  better  results 
under  present  conditions.  It  is  not  that  the  labor  is  under- 
paid. It  is  unpaid.  The  apprentice  work  of  the  young 
doctor  is  not  only  junior  work,  but  it  is  the  labor  of  the 
partly  trained  craftsman  with  rarely  the  master  workman 
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(professor  or  chief)  to  drill  him,  and  with  no  inspector  going 
the  rounds  to  check  up  results  regularly.  The  tools  in  this 
workshop  have  been  known  to  be  discards  from  the  oper- 
ating rooms  above,  and  the  light  of  a  basement  must  often 
suffice.  In  other  words,  neither  state,  nor  city,  nor  private 
patient,  as  the  run  of  these  goes,  appreciates  the  com- 
plexity, or  thinks  he  need  pay  for,  a  complete  diagnosis. 
Yet  treatment  is  dovetailed  w4th  diagnosis  in  all  these 
matters  and  rises  or  falls  down  with  it. 

What  is  the  remedy?  Cooperation.  The  brighter  side 
of  the  picture  shows  it. 

There  are  four  agencies  outfitted  for  real  diagnosis: 

1.  The  well-equipped  hospitals  and  dispensaries  of  the 
leading  medical  colleges.  As  compared  mth  these,  the 
very  best  hospitals  not  connected  with  teaching  institutions 
rarely  do  thorough  work,  even  though  provided  with  a  full 
staff  of  specialists.  Attendance  in  free  wards  is  a  gift  of 
time  by  busy  men  who  have  to  steal  it  from  the  needs  of 
earning  a  living.  It  cannot,  therefore,  be  their  first  business 
in  life,  nor  yield  a  product  of  anything  like  uniform  excel- 
lence.   In  a  lesser  degree  this  holds  good  of  dispensaries. 

2.  A  well-organized  clinic  like  that  in  Rochester. 

3.  The  team  play  in  those  smaller  towns  where  the  medical 
men  have  studied  the  need,  allotted  their  several  parts, 
sent  away  the  different  members  of  the  group  each  to  train 
in  his  own  line,  and  meanwhile  conserved  his  practice  for 
him. 

4.  Group  diagnosis  by  an  association  of  men  in  the  various 
lines  of  medical  w^ork,  in  a  building  adapted  for  the  purpose. 
This  may  be  in  hospital,  office  structure,  or  dispensary.  In 
some  institutions  like  the  Johns  Hopkins  and  the  Peter 
Bent  Brigham,  members  of  the  staff  send  in  patients  who 
can  pay  but  a  moderate  fee  to  stay  for  a  few  days,  and  the 
staff  is  turned  loose  on  them  for  careful  study.    Any  dis- 
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pensary  might  use  some  of  the  hours  when  the  plant  is 
lying  idle  and  run  it  for  the  neglected  class,  the  self-respecting 
people  of  small  incomes.  It  is  an  axiom  that  the  poor  get 
a  degree  of  group  diagnosis  in  dispensaries,  while  the  rich 
get  it  by  reference  from  one  specialist  to  another;  but  the 
"backbone  of  the  nation"  is  badly  off  in  its  wandering 
from  practitioner  to  practitioner.  A  plural  diagnosis  for 
a  moderate  fee  in  a  dispensary  put  to  use  in  empty  hours 
need  not  cause  an  outcry  that  patients  are  being  stolen 
from  the  family  doctor  if  the  provision  is  made  that  only 
referred  cases  will  be  accepted.  Anyu^ay,  some  such  action 
is  inevitable. 

In  speaking  of  a  group  in  an  office  building  I  do  not  refer 
to  such  a  development  as  that  on  Chicago's  finest  avenue. 
The  famous  and  able  men  there  have  facilities  on  a  floor 
of  this  handsome  edifice  for  little  more  than  taking  histories 
and  distributing  patients  to  hospitals.  On  a  recent  visit 
there  no  x-ray  or  fluoroscope  outfit  or  laboratory  or  surgical 
dressing-room  or  examining-room  worthy  the  name  were 
seen.  A  gynecologist  of  big  fees  had  not  even  an  office 
nurse.  Two  men  divided  a  little  office  or  even  a  single 
desk.  It  looks  like  medicine  as  commerce  raised  to  the 
7ith  power.  Or  else  such  offices  frankly  give  up  diagnosis 
and  send  every  patient  to  the  hospital,  which  has  its 
points. 

At  the  other  extreme  is  the  new  clinic  of  the  Mayos, 
opened  in  March.  In  a  dignified  building  of  six  stories 
something  over  two  hundred  feet  square,  with  the  same 
beauty  of  interior  and  quiet  taste  that  the  brothers  show  in 
their  own  homes.  Dr.  Plummer  has  spent  nearly  S500,000 
on  a  structure  without  its  equal  for  completeness.  The 
clinics  of  a  city  like  Vienna  could  do  this  work.  But  the 
difference  lies  in  this — here  is  correlation,  there  rivalry.  In 
this  institution  125  people  are  employed,  68  of  whom  are 
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doctors  under  salary.  They  took  care  of  20,000  new  patients 
in  1913.  This  organization  has  been  called  the  longest 
step  toward  making  medicine  an  exact  science  that  has 
yet  been  taken.  It  is  strange  that  it  should  come  from 
private  enterprise  and  not  from  the  schools.  For  this  is 
not  only  a  great  place  for  diagnosis  and  for  surgical  treat- 
ment, but  for  research.  Six  thousand  dozen  rr-ray  plates 
were  ordered  in  a  year;  here  is  a  great  museum;  with  eight 
fellowships;  with  an  entire  floor  given  up  to  an  animal 
house;  its  several  animal  operating-rooms  offering  facilities 
to  any  well-accredited  person;  a  forty-acre  farm  raising 
1000  dogs  a  year — dogs  that  have  never  been  anyone's 
pets.  Data  are  gathered  from  an  enormous  material  with 
an  exactness  that  is  Teutonic  in  its  patience  and  American 
in  its  systematizing  and  labor-saving.  Here  is  coordination 
and  a  real  study  to  eliminate  waste  effort,  from  which  all 
dispensaries  may  learn.  These  men  have  travelled.  Every 
twelfth  month  and  fifth  year  each  doctor  must  be  at  the 
business  of  seeing  other  men  at  work  in  his  own  line  and 
studying  to  perfect  himself.  The  rest  days  are  allotted  as 
scrupulously  as  the  work  hours.  Withal  the  human  element 
is  not  lacking.  No  men  could  be  more  approachable,  more 
kindly  than  the  brothers  Mayo,  with  all  their  true  dignity. 
On  the  dispensary  benches  they  are  known  affectionately 
as  "Will"  and  "Charley."  The  benignity  of  Dr.  Graham, 
the  leading  clinician,  the  compelhng  eye-twinkle  of  Dr. 
Wilson,  the  pathologist,  and  his  contagious  enthusiasm; 
the  freedom  from  pomposity,  professionalism,  and  secretive- 
ness  in  this  atmosphere  is  a  thing  to  feel  and  to  go  far  to 
see.  The  evening  meetings  where  each  brings  his  travel 
experience  or  his  reading;  the  follow-up  by  which  the  a;-ray 
man  sees  the  stones  of  which  he  cast  the  shadow,  or  the 
cystoscopist  views  the  interior  of  the  bladder  he  pictured; 
the  planned  scheme  of  promotion   and  change  of  work; 
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the  fair  price  for  fair  work;  all  these  things  are  worthy  of 
our  study  as  well.  And,  big  as  it  is,  the  human  touch  is  not 
the  least  of  its  attainments. 

There  may  be,  there  doubtless  are,  shadows  on  this 
bright  picture.  A  case  cared  for  by  an  intelligent  and  well- 
trained  man  in  any  of  our  great  cities  with  the  assistance 
that  he  can  command  will  yield  an  individual  product  more 
finished,  more  perfect,  more  personally  studied  than  the 
best  Ford  factory  in  the  world  in  the  way  of  a  clinic  can 
produce.  But  this  detailed  costly  individual  study  is  im- 
possible for  the  majority  of  people.  Wholesale  work  done 
with  the  utmost  thoroughness  and  conscientiousness  has 
got  to  be  carried  through  for  crowded,  suffering  humanity. 
Before  we  criticise  it  is  up  to  us,  with  our  great  city  oppor- 
tunities, to  combine  and  produce  results  as  good  or  better, 
even  if  it  be  only  a  clearing-house  for  medical  failures  of 
our  own  section.  Rochester  has  nothing  on  us  in  craftsman- 
ship, in  skill,  in  ability.  But  in  far-sightedness,  in  simple 
directness,  in  that  alert  team  play  that  sinks  the  individual 
in  the  good  of  the  group;  in  keemiess  to  go  out  and  get  and 
bring  back  the  latest  and  best  from  every  possible  source, 
I  think  it  may  well  challenge  any  other  institution  in  medical 
science  today.  As  Dr.  Will  Mayo  says,  this  thing  can  work 
itself  out  in  but  two  ways,  either  the  State  must  take  over 
medicine,  as  it  has  made  a  start  to  do  in  England,  or  else 
through  private  agencies  cooperation  must  come. 

The  ideal  office  building  would  be  close  to  or  connected 
with  a  hospital  so  that  gas  anesthesia  for  examination  or 
minor  operations  would  be  feasible  and  a  chance  provided 
for  rest  to  recover  from  painful  or  disturbing  experiences. 
Or  it  should  have  a  bed  or  two.  Resident  nurse  and  doctor 
are  presupposed,  as  it  is  a  centre  where  medical  aid  is  always 
to  be  had.  Its  laboratory  equipment  will  be  complete  and 
ready  for  emergencies,  like  blood  counts  or  the  autogenous 
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vaccines  that  call  for  a  resident  pathologist.  A  Roentgen 
equipment  is  at  hand.  An  operating-room  for  minor  sur- 
gery and  dressings,  with  sterilizing  rooms;  dark-rooms  for 
eye,  throat,  and  bladder  work,  and  photography;  hot-air 
apparatus,  and  electro-  and  hydrotherapy,  massage,  and 
body  building;  all  these  are  to  be  carefully  thought  out. 
The  staff  might  be  so  developed  that  a  representative  of 
any  of  the  leading  specialties  would  be  found  at  any  hour 
in  the  morning  or  afternoon,  and  also  in  an  evening  shift. 
And  the  business  manager  would  investigate  credits,  follow 
up  delinquents  and  run  the  building  under  the  self-governing 
medical  staff. 

One  thing  is  fundamental.  Too  mechanical  and  cold- 
blooded a  process  in  this  human  and  humane  work  will 
not  succeed.  In  any  group-work  some  one  man  has  got 
to  be  responsible  for  and  wholly  interested  in  the  particular 
individual  and  see  that  all  necessary  steps  are  followed 
through,  the  conclusions  simamarized,  the  results  clearly 
stated  to  the  patient.  Always  one  there  must  be  to  say  to 
the  others,  "Search;  report;  leave  to  me  to  interpret,  to 
apply."  Theoretically  this  would  be  the  medical  man,  the 
internist,  the  clinician.  Practically  it  will  be  probably 
either  the  one  who  starts  the  patient  round  the  circle  or 
the  one  in  whose  department  the  chief  trouble  lies. 

Another  thing  is  clear:  The  division  of  a  very  moderate 
diagnosis  fee  into  several  parts  involves  no  small  amount 
of  good-will,  with  the  allotment  of  a  larger  proportion  to 
the  medical  man  than  he  now  averages.  Starvation  returns 
are  d^i^^ng  strong  men  away  from  medicine.  The  group 
must  take  care  to  develop  this  department  to  due  propor- 
tion and  import. 

Plans  of  Office  and  Dispensary  have  been  studied  in 
two  previous  papers,  one  concerning  the  individual  oflBce 
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with  multiple  small  rooms^  and  one  describing  the  care- 
fully planned  gynecological  section  of  the  dispensary  of 
Brooklyn  Hospital.-  These  make  for  the  essentials  in  work 
in  our  department — thoroughness,  privacy,  expedition.  I 
know  of  no  other  dispensary  wherein  exists  a  dressing 
cabinet  in  a  separate  room  for  each  examination,  with  a 
recovery-room,  and  ample  nursing  service.  With  four 
tables  there  is  no  wait  while  a  patient  is  loosening  her 
clothing  or  putting  it  on,  for  novocain  to  take  effect,  or  for 
a  patient  to  be  gotten  ready  for  treatment. 

Dispensary  Cooperation.  To  coordinate  and  standard- 
ize dispensary  work  the  out-patient  clinics  of  New  York 
(and  also  Brooklyn)  organized  under  the  title  "The  Asso- 
ciated Out-patient  Clinics  of  the  City  of  New  York,"  with 
an  office  at  17  West  Forty-third  Street,  with  Dr.  S.  S. 
Goldwater  as  Secretary,  and  Dr.  Le  Roy  Broun  as  one  of 
the  members  of  the  Executive  Committee.  Their  general 
aims  are:  coordination;  the  study  of  the  sources  of  cases, 
of  districting,  and  of  the  specialist  dispensaries;  the  elimina- 
tion of  unworthy  applicants,  either  by  individual  investiga- 
tion or  through  a  central  bureau;  the  promotion  of  proper 
standards;  the  limitation  of  the  number  of  patients  to  the 
facilities  provided  in  a  given  institution;  the  overlooking 
of  its  equipment;  study  of  social  service  to  prevent  over- 
lapping and  unnecessarily  long  trips;  the  hours  of  physi- 
cians; results  of  paid  and  unpaid  worker;  costs;  nominal 
fees;  and  economy  and  efficiency  in  general.  Recommenda- 
tions for  rules  for  venereal  disease  clinics  were  prepared, 
and   in    many   cases    adopted;    and   various   authoritative 

1  Dickinson,  System  and  Expedition  in  Office  Practice,  Office  Plans, 
and  Details,  Med.  Rec,  May  6,  1905. 

2  Dickinson,  The  Organization  and  Working  of  a  Unified  Gyn- 
cological  and  Obstetrical  Department  at  Brooklyn  Hospital,  Long 
Island  Medical  Journal,  1914. 
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opinions  obtained  and  circulated.  The  section  on  gyne- 
cology, which  has  upon  it  of  our  members  Drs.  Boldt, 
Broun,  Frank,  and  Studdiford,  is  headed  by  Dr.  Oastler. 
It  made  a  study  of  organization,  equipment,  and  adminis- 
tration of  gynecological  out-patient  departments  and 
drafted  recommendations  as  well  as  forms  of  history  cards 
and  cards  of  instructions  to  patients.  For  instance,  they 
advise:  That  the  number  of  patients  should  be  limited  in 
accordance  with  the  facilities  in  men  and  equipment  of 
each  clinic;  that  an  average  of  six  patients,  old  and  new, 
per  table  per  hour  be  adopted.  That  female  syphilitics  be 
referred  to  the  department  of  sj^^hilography  or  dermatology, 
but  that  children  with  vaginitis  be  retained.  A  gonorrhea 
card  and  a  cancer  card  were  issued. 

Other  efficiency  engineers  beside  those  mentioned  have 
attacked  our  problem.  Mr.  Richard  Waterman  is  the  Sec- 
retary of  the  Committee  on  Hospital  Efficiency  of  the 
Philadelphia  County  Medical  Society.  Its  report  is  to  be 
had  from  the  chairman.  Dr.  Edward  IMartin,  1506  Locust 
Street.  It  has  taken  up  with  the  fifty-five  hospitals  of  that 
city  the  questions  of  uniform  accounting;  of  cooperative 
social  service;  of  end-result  studies.  It  calls  for  conferences 
by  the  appointment  from  each  hospital  of  an  "efficiency 
committee"  made  up  of  the  superintendent,  a  member  of 
the  lay  governing  board,  and  a  member  of  the  professional 
staff.    It  has  under  way  the  study  of  the  whole  situation. 

How  TO  Start  Scientific  Management  in  Hospitals. 
In  a  talk  with  Mr.  Gilbreth,  in  February,  I  asked  him  how 
he  would  go  about  the  study  of  our  problems.  Although 
he  was  speaking  of  the  hospital  problem  in  general  his 
answer  would  apply  to  a  dispensary  organization.  "The 
ideal  way,"  he  said,  "would  be  a  demonstration  hospital, 
but,  until  one  is  started,  any  institution  could  do  these 
things:   (1)  Lay  out  a  form  for  making  a  record;  (2)  record 
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the  present  practice  in  minutest  detail;  (3)  examine  the 
data  thus  gained;  (4)  organize  a  planning  department;  (5) 
adapt  the  plan  of  carefully  separated  functions,  with  their 
functional  foremen,  to  your  special  needs. 

"With  regard  to  the  study  of  detail,  make  stereoscopic 
pictures  of  everything.  No  detail  is  too  small  to  write 
down.  Trace  the  route  of  a  pill  from  the  manufacturer 
until  it  goes  down  the  patient's  throat.  Make  the  most 
painstaking  statement  of  every  single  item  of  outfit  and 
action.  A  doctor  should  be  assigned  to  the  engineer  who 
would  do  this,  taking,  if  necessary,  two  years  and  making 
Century  Dictionary  sized  volumes. 

"As  to  the  examination  of  the  data,"  he  went  on,  "it  is 
astonishing  how  just  the  laying  bare  of  cold  facts  will  be 
enough  to  reform  and  abolish  no  small  proportion  of  the 
things  that  are  WTong.  Most  institutions  boggle  at  the 
proposal  to  make  this  kind  of  record.  They  are  afraid  of  it. 
Most  surgeons  resent  it,  refuse  it.  But  this  is  the  way  to 
better  things,  to  chart  every  break  in  technique,  stick  it  up, 
be  public  about  it;  and  cure  results. 

"In  the  matter  of  the  planning  department,"  he  said, 
"ask  any  institution  for  its  chart.  It  looks  foolish.  It 
hasn't  any  chart." 

He  showed  the  chart  of  a  factory  organization  and  com- 
mented on  it.  "There  would  have  to  be  some  alterations 
to  fit  this  class  of  institution.  For  instance  there  would 
be  no  speed  boss.  In  place  of  a  gang  boss  would  be  a  teacher. 
There  would  be  a  repair  man.  There  would  be  an  inspector, 
who  would  be  a  very  important  part  of  the  organization. 
His  work  would  be  not  so  much  investigation  as  prevention. 
Investigation  is  the  finding  out  of  trouble  after  it  happens. 
Inspection  is  the  keeping  of  everything  up  to  the  mark  so 
that  trouble  does  not  happen.  One  might  be  said  to  be 
postmortem,  the  work  of  the  pathologist.    The  other  might 
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be  said  to  be  preventive  medicine.  This  man  need  not  be  a 
medical  man.  He  is  the  checker-up  and  is  not  the  man 
who  punishes  or  disciplines,  for  when  he  finds  something 
going  wrong,  such  as  a  nurse  dropping  gauze  on  the  floor 
on  her  way  to  do  a  dressing  or  making  unsafe  contacts,  it 
is  he  who  reports  to  the  disciplinarian.  All  breaks,  all 
technical  errors  of  whatever  kind  are  entered  by  him.  If  a 
surgeon  makes  a  fault  in  technique  it  is  entered  without 
malice  and  without  any  other  idea  than  that  of  checking  up. 
Publicity  about  this  list  of  errors  is  the  great  way  of  stopping 
trouble. 

"The  disciphnarian  is  the  man  who  decides  all  the  ques- 
tions bearing  upon  faults  made.  His  activity  is  not  that 
of  bouncer  in  general  as  the  word  suggests.  A  workman 
may  commit  several  faults.  Under  the  old  regime  it  was 
three  times  and  out.  Then  he  was  bounced  and  a  new  man 
put  in  who  was  allowed  to  make  four  errors  and  then  he 
was  bounced,  and  he  too  went  off  and  got  another  job. 
Under  the  new  way  when  the  first  man  has  made  errors, 
one,  two,  three,  he  is  every  time  gently  but  persistently 
corrected  and  that  correction  continues  until  he  ceases  to 
make  that  particular  error. 

"As  far  as  possible  all  activities  are  charted  in  a  peak  and 
valley  drawing.  These  peaks  and  valleys  give  us  the  clue 
to  the  high  and  low  points  of  all  our  work  and  we  proceed 
upon  these  clear  indications. 

"Be  simple,  use  few  tools.  Imagine  yourself  operating 
out  under  a  tree.  Hunt  out  the  best  experience,  measure 
it,  make  it  standard;  write  it  down  on  an  instruction  card. 
Above  all,  get  your  people  thinking  in  terms  of  elementary 
motions." 

And  here  is  an  attempt — a  maiden  attempt — to  embody 
his  ideas  in  our  dispensary  work.  The  application  to  hos- 
pital work  will  be  taken  up  in  a  paper  at  the  meeting  of  the 
American  Medical  Association  in  June. 
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A  Chaht  of  the  Functions  of  Scientific  Management  in  a  Dispensary. 
(Suggested  by  Gilbreth)  (Drawn  by  Dickinson) 
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Standards.  We  all  admit  that  there  is  a  best  way  of 
doing  any  particular  thing.  This  best  way  is  susceptible 
of  determination  by  time-study,  motion-study,  and  result- 
study.  Once  determined  it  may  well  be  adopted  as  the 
standard  at  that  time.  Next  month  or  next  year  a  better 
way  may  be  found.  Until  it  is,  the  chosen  standard  remains. 
Meanwhile  experiment  to  discover  the  best  way  is  welcomed, 
and  a  reward  allotted  for  successful  ideas.  Mr.  Gilbreth 
declared  that  he  finds  surgeons  impatient  of  talk  of  stan- 
dards and  incredulous  of  their  being  effective,  and  slow  to 
submit  to  test  of  their  opinions.  To  this  I  answered  that 
I  thought  surgeons  did  not  themselves  appreciate  how  far 
they  had  already  gone  in  this  direction;  namely,  in  the  over- 
coming of  mere  tradition  and  rule  of  thumb  by  elaborate 
series  of  tryouts  and  by  written  rule. 

Among  the  matters  affecting  gynecological  diagnosis 
that  are  susceptible  of  standardization  I  may  schedule  the 
following: 

1.  History. 

(a)  Form  of  blank  to  be  filled  out  by  patient. 
(6)  Form  of  blank  to  be  filled  out  by  doctor. 

(c)  OSicial  nomenclature  of  diseases  (Bellevue  or  Interna- 
tional Classification  of  Causes  of  Death,  or  Nomenclature 
of  Diseases  of  the  Royal  College  of  Physicians). 

(d)  Diagrams  or  rubber  stamps  bearing  definite  relation 
to  average  normal  measurements. 

(e)  Blank  form  for  statement  of  diagnosis  (presumptive  or 
positive)  to  be  given  to  patient. 

2.  Flans  of  rooms;  in  office,  in  dispensary,  in  hospital,  in 
office  building;  lighting;  darkening  for  artificial  light; 
sound-proofing;  water  closet;  sterilizer;  convenient  placing 
of  instruments  yet  out  of  sight  of  patient;  dressing  rooms; 
privacy;  etc. 

3.  Personnel;  examiner,  assistant,  nurses,  accountant, 
stenographer  (dictaphone,  dictagraph),  telephone  and  door 
attendant;  presence  of  third  person  at  examination,  etc. 
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Consultant;  clinician,  neurologist,  orthopedist,  gastro- 
enterologist,  syphilographer,  and  others. 

4.  Outfit;  table,  tilting  for  Trendelenburg  and  Sims; 
headhght;  instruments;  cautery;  proctoscope;  gloves  for 
certain  cases  or  all;  etc. 

5.  Procedure;  amount  of  sterilizing  of  instruments; 
minimum  requirement;  preparation  of  patient  (emptying 
bladder,  extent  of  undressing,  prevention  of  exposure) ;  order 
of  examination. 

6.  Speed.  Number  of  patients  an  hour,  for  old  patients; 
for  new  patients. 

7.  Instruction  cards,  (a)  To  assistants  about  procedure; 
(6)  to  nurses;  lists  of  instruments;  orders  about  sterilizing, 
glove  cleaning,  preparation  of  patient,  etc.;  (c)  to  patients. 

8.  Reports  of  work  done;  of  results. 

9.  Follow-on  and  social  service  work. 

Is  your  office  standardized?  Mine  is  not.  But  while 
writing  this  I  see  some  of  the  thingo  I  need  to  do. 

Instruction  Cards.  A  large  field  exists  for  specific 
and  detailed  information  to  be  given  to  patients.  Among 
other  cards  in  use  in  my  office  I  give  two  as  bearing  on  our 
title. 

In  the  pregnant  woman  the  diagnosis  of  miscarriage, 
tubal  gestation,  toxemia,  placenta  previa,  and  premature 
labor  soon  enough  for  prompt  action  that  may  avert  serious 
trouble,  will  be  enormously  facilitated  by  printed  instruc- 
tions. In  this  w^ay  only  can  cancer  be  detected  sufficiently 
early  to  be  helped. 
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Cabe  during  Pregnancy  (on  Cards  3  and  5). 

Lead  a  wholesome,  simple  life.    Fresh  air  for  two. 

1.  Miscarriage  most  commonly  occurs  at  the  time  when  one  of 
the  first  three  periods  would  be  due.  For  a  week  at  each  date  guard 
against  muscular  strains,  overtire,  intense  emotion,  keeping  mostly 
to  couch  and  wrapper  then,  avoiding  trolley,  carriage,  auto,  husband, 
hard  work,  social  functions,  shopping,  sewing  machine,  and  any  laxa- 
tive (but  enema  allowed).  Quinin,  aspirin,  saHcin,  strychnin,  by 
direction  only.  If  pains  or  flow  begin  take  M.  S.  tablet,  go  to  bed, 
notify  doctor.  Marked  tendency  to  miscarry  may  necessitate  con- 
tinuance of  these  precautions  most  of  the  time  until  the  fourth  month. 
Backward  displacement  and  forward  bend  of  the  womb  cause  many 
miscarriages;  either  may  be  present  without  pain  at  periods;  therefore 
internal  examination  is  desirable  in  every  pregnancy  just  before  or 
after  the  second  omitted  period.  Do  not  fear  "marking;"  maternal 
impressions  are  a  myth. 

2.  Clothing  should  be  adapted  to  meet  the  individual  need  of 
warmth,  and  avoid  pressure  at  the  waist  line.  A  maternity  corset  or 
belt  may  be  needed  after  the  fifth  month. 

3.  Exercise  is  important,  and  hours  out  of  doors;  a  brisk  walk  is 
followed  by  rest.  Heavj'  strain  is  forbidden,  but  Lifting  arms  above 
the  head  can  do  no  harm.  Permission  needed  for  travel  or  motoring. 
Avoid  overtire.    Break  the  day  by  lying  down  twice.    To  bed  early. 

4.  Diet  is  to  be  simple,  wholesome.  Food  between  meals  may 
reheve  nausea  and  faintness,  and  improve  nutrition.  Individual 
tendency  to  obesity  and  muscular  sluggishness  must  be  combated.  If 
meat  needs  to  be  cut  down  for  certain  indications  or  starchy  or  sugary 
food  restricted,  the  doctor  will  instruct  you.  The  teeth  call  for  especial 
watchfulness. 

5.  Constipation  is  met  by  diet,  exercise,  and  a  fixed  hour  for  going 
to  closet.  Black  coffee  on  awaking;  cold  water  twenty  minutes  later; 
meat  once  daily;  raw  fruit  twice  daily;  stewed  fruit,  such  as  prunes, 
apricots,  rhubarb,  once  daily;  green  vegetables  and  salads  freely; 
ohves,  celery,  and  sweet  pickles  (unless  these  disagree) — some  or  all 
of  the  above.  With  relaxed  abdominal  walls,  corset  or  belt  may  help; 
or  posture,  such  as  squatting,  forward  bending,  or  upright  sitting,  dur- 
ing the  movement.  Failure  by  bedtime  calls  for  an  enema  of  I5  pints 
of  lukewarm  soapsuds.     Continued  constipation  should  be  reported. 

For  heartburn  h  teaspoonfiil  sodium  bicarbonate  in  i  tumbler  of  water. 

6.  Urine  is  to  be  sent  on  the  first  (and  fifteenth)  of  each  month  after 

the month.    First  passed  in  morning,  4  to  6  ounces,  labeled  with 

name,  sent  early  to  office.    Before  passing  sample,  wash  the  parts.    If 
specimen  cannot  be  sent,  boil  sample  in  tablespoon  and  report  if  it  clouds. 


48  THE  NEW  EFFICIENCY  SYSTEMS 

7.  Breasts.  The  nipple  should  be  developed  to  insensitive  india- 
rubber — not  tanned  leather.  Begin  at  the  fifth  month  with  five  to 
ten  minutes  daily  massage,  pulling  outward  with  pulps  of  three  fingers 
or  bj'  cupping  glass  (three-fourth  to  1  inch  opening,  with  rubber  bulb), 
intermitting  if  tenderness  develops.  To  remove  tinj'  dry  scales,  once 
or  twice  weeklj'  smear  on  lanolin  at  night  and  lather  in  the  morning. 

In  the  last  three  months  the  stretching  skin  of  the  lower  abdomen 
should  have  oil  rubbed  in  at  night. 

8.  Report  at  once  any  flow  of  blood,  abdominal  pain,  urine  below 
one  quart  a  day,  repeated  headache,  dizziness,  dullness  of  sight,  sweUing 
of  legs  or  face.  Visit  or  report  is  made  once  a  month,  with  examination 
six  to  four  weeks  preceding  full  time.  Consult  early  with  the  doctor 
concerning  engagement  of  nurse,  and  refer  summer  location.  No 
vaginal  douche  unless  ordered,  and  then  warm  only.  Intercourse 
inadvisable  after  sixth  month.  Refuse  to  listen  to  depressing  experi- 
ences.   Question  doctor  and  nurse  freely.    When  in  doubt  telephone. 

CANCER  OF  THE  WOMB — WHAT  EVERY  WOMAN  SHOULD  KNOW  TO 
PROTECT  HERSELF. 

1.  Cancer  is  at  first  a  local  disease,  commencing  as  a  small  spot. 

2.  Hence  the  great  importance  of  detecting  cancer  of  the  womb  at 
its  very  beginning. 

3.  There  are  no  infallible  signs  of  the  onset  of  the  disease,  but  there 
are  sj^mptoms  which  are  suggestive  and  which  should  lead  the  woman 
to  consult  reliable  medical  authority. 

4.  The  most  important  of  these  is  a  bloody  or  a  blood-tinged  discharge 
occurring  at  other  times  than  the  monthly  period.  This  staining  or 
spotting  may  be  brought  on  by  exertion,  or  such  contacts  as  the  approach 
of  the  husband,  or  the  introduction  of  the  syringe  nozzle.  At  the 
change  of  life  any  thin,  pale,  watery  or  malodorous  persistent  discharge, 
even  without  blood-spotting,  must  be  regarded  with  suspicion. 

5.  Any  marked  difference  in  the  monthly  period  of  a  woman,  at  any 
time  of  life,  demands  examination,  and  particularly  if  it  occurs  at 
the  time  of  the  change  of  life. 

6.  The  natural  occurrence  at  the  change  of  life  is  a  lessening  of  the 
flow,  with  longer  intervals  between  the  periods,  until  they  cease  entirely. 
Hence  any  increase  in  the  amount  of  the  flow  or  any  increase  in  its 
frequency  demands  the  most  careful  investigation.  A  harmful  error 
is  common  among  women,  and  is  even  shared  by  not  a  few  physicians- 
It  is  thought  that  the  change  of  hfe  is  naturally  accompanied  by  exces- 
sive flow  at  the  monthly  periods,  and  that  a  flow  even  between  the 
periods  may  be  unimportant.    Such  an  opinion  is  totally  wrong. 

7.  This  excessive  bloody  flow,  or  too  frequent  flow,  or  a  discharge, 
does  not  always  mean  cancer.  It  may  be  due  to  other  causes..  A  com- 
plete internal  examination  usually  shows  the  cause.    If  it  does  not  a 
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scraping  and  a  microscopical  examination  of  these  scrapings  or  a  bit 
of  the  so-called  ulceration  of  the  neck  of  the  womb  will  settle  the 
question.  Any  statement,  even  by  a  physician,  that  irregular  flow 
has  no  significance  should  not  be  heeded  unless  based  on  complete 
examination. 

8.  Pain  and  loss  of  flesh  and  strength  are  not  early  symptoms. 
They  may  not  even  be  present  when  the  disease  is  well  advanced. 

9.  The  actual  cause  of  cancer  is  still  unknown.  But  it  is  known  that 
local  irritation  constantly  kept  up  may  lead  to  the  development  of 
cancer.  Hence  a  woman  should  not  neglect  the  injuries  or  tears  of 
childbirth,  nor  any  local  disorder  of  her  generative  organs,  and  as  she 
reaches  the  age  of  forty  should  make  sure  that  she  is  in  good  local 
condition. 

10.  The  most  common  age  for  cancer  to  develop  is  between  forty 
and  fifty  years,  but  cancer  of  the  womb  may  occur  at  any  age. 

11.  Thus  far  the  only  reliable  treatment  for  cancer  is  operation* 
but  in  order  that  the  operation  may  be  attended  with  the  best  results 
it  must  be  done  early. 

12.  Once  again.  Cancer  is  at  first  a  local  disease.  Everything 
depends  upon  recognizing  its  beginning. 


Preliminary  History.  Maximum  thoroughness  with 
minimum  labor  on  the  part  of  the  doctor  is  effected  by 
providing  a  new  patient  with  a  blank  to  fill  out.  Insurance 
companies  have  long  furnished  standard  history  outlines 
for  the  applicant  to  fill  up.  For  years  Madison  Taylor  has 
urged  self-records  and  full  data,  and  from  him  my  sheet 
is  largely  borrowed.  That  infective  genius  Plummer,  of  the 
Mayo  clinic,  has  a  plan  of  reducing  histories  to  a  mathe- 
matical basis,  compactable,  with  countable  factors,  by  the 
use  of  standard  forms,  letters,  or  numbers  for  each  item, 
a  sheet  for  each  department's  history,  and  a  second  for  its 
summary.  He  told  me  in  February  that  he  had  not  a 
gynecological  sheet.  On  his  goitre  sheet  symptomatology 
is  elaborately  scheduled;  elsewhere  he  merely  prints  a 
heading  "subjective  symptoms." 

A  preUminary  history  sheet  like  the  sample  I  submit 
may  be  used  in  one  of  several  ways. 

Gyn  Soc  4 
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1.  The  man  beginning  practice  may  fill  it  out  himself 
or  else  regard  it  as  a  mere  question  sheet  to  train  himself 
in  orderly  procedure. 

2.  With  impatient  people  in  line  the  filling  of  this  sheet, 
on  a  board  clip,  may  beguile  the  waiting  of  the  new  patient, 
if  she  has  sufficient  intelligence  to  have  it  given  to  her. 

3.  The  man  who  sees  patients  by  appointment  has  his 
secretary  or  nurse  mail  a  copy  to  the  prospective  patient. 
Then,  brought  in  by  the  patient,  it  may  either  be  filed  by 
those  who  use  letter-filing  devices  for  their  histories,  the 
relevant  items  red-lined,  or  the  important  data  summarized 
on  whatever  card  or  book  one  prefers.  In  any  case  it  shortens 
and  systematizes  case-recording  even  though  it  increases 
bulk.  The  mischance  is  avoided  of  overlooking  such  things 
as  a  fistula  or  gall-stones,  or  a  family  history  of  early  deaths 
and  bleeding  habits.  Patients  are  encouraged  to  keep 
health  records.  Furthermore,  if  we  do  as  patients  or  their 
relatives  have  a  right  to  ask  of  us — and  eventually  they 
will  have  the  sense  to  require  it — if  we  give  in  writing  the 
presumptive  diagnosis  or  the  findings  and  procedure  at 
operation,  or  the  outline  of  treatment  to  add  to  this  sheet, 
then  we  shall  be  making  histories  of  some  value,  and  not 
until  then.  Simpson  has  started  something  of  this  kind. 
And  in  the  ofiice  on  Utopia  Avenue  our  lady  of  the  future 
will  walk  in  at  her  first  introduction  carrying  her  loose  leaf 
book  in  her  hand,  the  book  that  is  an  index  to  her  insides. 
As  it  is  at  present  only  the  man  who  has  cut  the  leaves 
knows  the  contents  and  most  people  have  very  vague 
ideas  of  just  what  was  done  for  them  when  they  were  under 
ether. 

The  only  way  I  know  to  perfect  a  plan  like  this  is  to 
keep  it  in  actual  operation  for  a  length  of  time  and  so, 
developing  its  defects,  improve  and  standardize.  Each 
different  specialty  would  put  the  emphasis  in  a  different 
place,  and  need  a  different  form. 
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Though  the  public  believes  that  we  have  some  magic  of 
intuition  we  ourselves  know  from  sad  experience  that 
diagnosis  is  as  patient  an  accumulation  of  a  multitude  of 
facts  as  Burns  has  shown  detective  w^ork  to  be.  A  study  of 
lives,  a  study  of  all  organs,  a  record  in  order,  a  record  in 
great  detail — this  is  the  line  of  progress. 
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A  STUDY  IN  HOSPITAL  EFFICIENCY  AS 
REPRESENTED  BY  PRODUCT 


By  E.  a.  Codman,  M.D. 
Boston,  Massachusetts 


(By  Invitation) 


The  object  of  this  study  is  to  give  a  practical  illustration 
of  the  theory  of  hospital  organization  based  upon  an  end- 
result  system.  This  system,  with  its  simple  details,  is  set 
forth  in  the  report  of  the  Committee  on  Standardization  of 
Hospitals  presented  before  the  Clinical  Congress  of  Sur- 
geons of  North  America,  at  its  meeting  November  10-15, 
1913.1 

We  believe  that  all  hospitals  should  have  such  reports, 
even,  and  perhaps  especially,  private  hospitals.  We  believe 
that  it  is  for  the  private  hospitals  to  begin  this  publicity,  as 
well  as  for  the  large,  general  institutions  with  national  repu- 
tations. The  reports  of  such  large  institutions  would  form 
minimum  standards,  and  all  private  hospitals  and  small  non- 
teaching  hospitals  should  show  much  better  results  than  the 
larger  institutions. 

We  publish  this  study  to  show  that  it  is  possible  for  a  pri- 
vate hospital  to  make  such  a  report,  and  we  believe  that  if  a 
private  hospital  can  thus  expose  its  weaknesses,  the  public 
hospitals  should  certainly  be  able  to  do  so. 

1  Surgery,  GjTiecology,  and  Obstetrics. 
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In  the  following  report  we  have  not  in  all  cases  attempted 
to  follow  the  letter  of  the  suggestions  of  the  above-mentioned 
committee.  If  we  had  done  so  we  should  probably  have  had 
no  readers,  because  a  mere  set  of  abstracted  case  histories 
would  have  been  too  dull  even  for  a  statistician. 

We  want  to  have  this  report  read — partly  because  we  are 
as  proud  of  the  cases  from  a  mere  surgical  point  of  view  as  we 
usually  are  of  the  cases  reported  in  our  papers  on  special 
subjects,  and  partly  because  we  want  to  illustrate  a  definite 
method  by  which  the  organization  of  a  surgical  service  of  a 
hospital  can  be  based  on  the  end-result  system.  We  believe 
the  same  general  method  can  be  applied  to  other  branches 
of  cHnical  work  besides  surgery. 

The  idea  is  so  simple  as  to  seem  childlike,  but  we  find  it 
ignored  in  all  charitable  hospitals,  and  very  largely  in  private 
hospitals. 

It  is  simply  to  follow  the  natural  series  of  questions  which 
any  one  asks  in  an  individual  case. 

What  was  the  matter? 

Did  they  find  it  out  beforehand? 

Did  the  patient  get  entirely  well? 

If  not — why  not? 

Was  it  the  fault  of  the  surgeon,  the  disease,  or  the 
patient? 

What  can  we  do  to  prevent  similar  failures  in  the 
future? 

We  believe  that  the  general  acceptance  of  a  system  of 
hospital  organization  based  on  the  truthful  record  of  the 
answers  to  these  questions  means  the  beginning  of  true 
clinical  science. 

The  reader  must  not  suppose  that  we  recommend  the  pub- 
lication of  such  criticisms  as  we  have  here  inflicted  on  our- 
selves, or  even  recommend  that  the  chiefs  of  surgical  services 
should  be  so  merciless  to  their  juniors. 

In  this  report  we  are  proud  to  say  that  we  have  suppressed 
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nothing,  but  have  given  even  the  smallest  details  of  lack  of 
success.  We  are  not  afraid  to  do  this,  because  we  believe 
we  have  obtained  as  good  results  in  these  cases  as  any  sur- 
geons could  have.  To  the  layman  who  chances  to  read  this 
paper,  the  fates  of  these  cases  may  seem  far  better  or  far 
worse  than  his  vague  imaginations  of  the  results  of  surgery, 
but  we  beUeve  that  few  surgeons  would  say  that  they  are 
excellent.  Therefore,  why  should  not  the  layman  see  them 
if  he  cares  to?  Why  should  he  not  look  farther  and  study  the 
reports  of  the  large  hospitals  for  himself,  to  learn  where 
such  and  such  a  branch  of  surgery  is  well  done? 

In  making  our  marginal  symbols,  with  their  accompany- 
ing criticisms,  we  have  been  hjnpercritical — and  in  fact  have 
had  to  be,  to  find  sufficient  illustrations  to  show  the  points 
we  wash  to  make!  The  absence  of  post-operative  complica- 
tions has  made  it  diSicult  to  make  one  of  our  chief  points 
clear — that  reduction  of  the  number  of  surgical  complica- 
tions, such  as  sepsis,  phlebitis,  cystitis,  etc.,  is  one  of  the 
easiest  ways  of  economizing  hospital  funds.  Every  patient- 
day  lost  in  a  charitable  hospital  by  these  compHcatlons 
should  be  multiplied  by  the  daily  per  capita  expense,  and  an 
account  kept  of  the  same.  This  amount  can  be  greatly 
reduced  by  eSicient  organization. 

To  effect  improvement,  the  first  step  is  to  admit  and 
record  the  lack  of  perfection.  The  next  step  is  to  analyze 
the  causes  of  failure  and  to  determine  whether  these  causes 
are  controllable.  We  can  then  rationally  set  about  effecting 
improvement  by  enforcing  the  control  of  those  causes  which 
we  admit  are  controllable,  and  by  directing  study  to  methods 
of  controlling  those  causes  over  which  we  now  admit  we  have 
but  little  power. 

A  hospital  which  has  an  end-result  system  has  an  authori- 
tative method  of  admitting  and  recording  its  failures  in  diag- 
nosis and  treatment. 

The  present  paper  deals  with  the  analysis  of  the  causes  of 
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failure  and  the  determination  of  the  degree  within  which  we 
can  control  these  causes.  We  believe  that  the  most  difficult 
step  has  been  taken  when  the  staff  of  a  hospital  once  agrees 
to  admit  and  record  the  lack  of  perfection  in  the  results  of 
its  treatment.  Improvement  is  then  sure  to  follov\-,  for  it 
often  is  the  error  of  which  we  are  ignorant  that  we  persist  in 
carrying  with  us. 

To  illustrate  a  practical  method  of  making  such  an  analy- 
sis, we  have  taken  the  results  of  our  own  private  hospital 
for  the  first  two  years  of  its  existence.  These  abstracts 
have  been  edited  from  the  end-result  cards  in  the  way  recom- 
mended. In  a  few  of  the  more  interesting  cases  (Cases  24 
33,  42,  53,  55,  78,  etc.)  we  have  made  quite  a  long  abstract, 
partly  to  interest  the  reader  and  partly  to  show  that  many 
cases  of  great  interest  and  importance  would  be  conveniently 
placed  at  the  disposal  of  science  if  such  a  system  existed  in 
the  large  hospitals.  These  unusual  usual  cases,  if  we  may 
so  call  them,  are  now  lost  because  surgeons  are  too  busy  to 
write  them  up.  The  rare  cases  of  primary  cancer  of  the 
Fallopian  tube  (Case  42),  and  the  enormous  distension  of 
the  common  duct  (Case  33),  are  unique  in  our  experience; 
but,  if  we  could  skim  through  the  abstracts  of  some  of  the 
large  hospitals,  we  could  no  doubt  make  collections  of  such 
cases  large  enough  for  comparative  study.  It  is  the  usual- 
ness of  things  which  we  think  are  unusual  which  often  keeps 
us  blind  to  important  facts  before  our  noses. 

The  reader  must  suppose  himself  the  chief  of  a  surgical 
service  or  a  member  of  a  hospital  efficiency  committee.  The 
end-result  cards  of  the  week  are  before  him.  In  a  large 
hospital  the  chief  of  each  service,  at  a  certain  hour,  can  have 
handed  to  him  the  end-result  cards  of  aU  of  his  cases  which 
have  been  discharged  during  the  previous  week,  and  also  all 
returns  brought  in  during  that  week  by  the  follow-up  sys- 
tem. A  service  of  60  beds  can  thus  be  easily  reviewed  in 
one  hour  a  week.     He  must  read  them  through  and  mark 
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in  the  margin  of  those  cases  which  lack  perfection  the  sym- 
bols indicated  below.  He  may  0.  K.  where  he  sees  no  flaw, 
and  he  may  also  graciously  star  the  cases  which  he  considers 
creditable.  A  key  to  the  writer's  reasons  for  criticism  will 
be  found  on  page  85. 

To  the  thoughtful  person  it  will  be  at  once  apparent  that  a 
chief  of  service  who  criticizes  the  results  of  his  juniors  or 
colleagues  as  exactly  as  we  have  done  here  would  soon  lose 
the  esprit  de  corps  which  is  necessary  in  successful  work. 
Successful  leadership  always  requires  tact,  whether  the  driv- 
ing is  done  by  criticism  of  the  failures  or  by  praise  of  the 
successes.  To  enthusiasm  nothing  is  so  deadening  as  to  be 
ignored.  To  most  men  it  is  enough  to  know  that  the  work 
is  observed  and  measured,  and  if  found  of  value  will  be 
appreciated. 

If  the  chief  has  the  gift  of  leadership  he  will  praise  here  and 
condemn  there,  under  any  system  of  organization;  but  what- 
ever the  gifts  of  the  chief,  there  must  be  a  difference  in  sys- 
tems, and  it  is  our  belief  than  an  organization  based  on  the 
consideration  of  the  actual  results  accomplished  must  be 
better  than  one  by  which  they  are  ignored. 

All  results  of  surgical  treatment  which  lack  perfection 
may  be  explained  by  one  or  more  of  the  f  ollo\^■ing  causes : 

Errors  due  to  lack  of  technical  knowledge  or  skill  E-s 

Errors  due  to  lack  of  surgical  judgment  E-j 

Errors  due  to  lack  of  care  or  equipment  E-c 

Errors  due  to  lack  of  diagnostic  skill  E-d 

These  are  partially  controllable  by  organization. 

The  patient's  enfeebled  condition  P-c 

The  patient's  unconquerable  disease  P-d 

The  patient's  refusal  of  treatment  P-r 

These  are  partially  controllable  by  pubHc  education. 

The  calamities  of  surgery  or  those  accidents  and  com- 
plications over  which  we  have  no  known  control  C 

These  should  be  acknowledged  to  ourselves  and  to  the 
pubUc,  and  study  directed  to  their  prevention. 
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THE  CASE  REPORT  FROM  THE  OPENING  OF  THE  HOSPITAL 
IN  AUGUST,  1911,  TO  AUGUST,  1913 

Each  case  has  a  permanent  number — no  matter  how  many  times  he 
reenters  the  hospital.  Each  number  will  be  abstracted  once  and 
succeeding  reports  will  simply  give  the  number  and  the  statement  of  the 
condition  of  the  patient  at  that  date.  When  the  death  of  the  patient 
has  once  been  announced,  the  number  will  merely  be  omitted  from 
future  reports. 

Thus  far  no  case  has  been  refused  admission  because  of  the  gravity  of 
the  condition  or  the  critical  character  of  the  operation  involved,  although 
we  by  no  means  agree  to  take  every  case. 

In  three  cases.  No.  53,  No.  55,  and  No.  146,  feehng  that  the  chance 
was  desperate  and  speedy  operation  offered  increased  hope  to  the 
patient,  we  have  called  on  Dr.  C.  A  Porter  for  help,  and  his  skill  brought 
temporary  relief  where  cure  was  impossible  owing  to  the  nature  of  the 
disease. 

In  one  case  we  refused  to  operate  on  account  of  the  desperate  condition 
of  the  patient,  and  because  our  diagnosis  was  such  that  httle  hope  was 
offered;  we  sent  this  patient  home,  believing  that  she  could  not  hve  a 
week.  (See  Case  No.  78.)  Our  diagnosis  was  wrong  and  the  patient 
recovered. 

The  total  number  of  cases  corresponds  to  that  of  an  active  surgical 
service  of  sixty  beds  for  one  month.  It  would  take  the  chief  of  such  a 
service  about  as  long  to  review  his  end-result  cards  at  the  end  of  the 
month  as  it  would  take  him  to  review  the  cases  here  presented. 

As  a  reward  for  this  shght  labor  he  would  have  the  data  at  hand  to 
point  directly  to  every  instance  of  serious  lack  of  perfection  in  efficiency. 
Then — if  he  wishes — he  can  begin  to  ask  questions. 

There  are  two  important  words  to  be  used  in  a  report  of  this  kind. 

None — referring  to  comphcations — means  that  there  hterally  were  no 
complications  such  as  local  or  general  sepsis,  phlebitis,  cystitis,  pul- 
monary conditions,  burns  from  hot-water  bottles,  sinuses,  secondary 
abscesses,  or  any  other  comphcation  resulting  directly  from  the  opera- 
tion or  following  it  from  other  causes. 

Well — referring  to  a  result — means  well,  except  so  far  as  inevitable 
consequences  of  the  operation  are  concerned,  such  as  normal  scars  in 
abdominal  operations,  the  absence  of  the  limb  after  amputation,  or  the 
anesthesia  inevitable  after  removal  of  the  Gasserian  ganglion.  It 
should  be  qualified  by  a  detail  if  sinuses,  herniae,  painful  scars,  or  other 
troublesome  postoperative  comphcations  have  occurred. 

In  the  report  of  a  charitable  hospital  the  duration  of  the  patient's 
stay  should  also  be  recorded,  because  this  item  is  important  in  the  study 
of  the  efficiency  of  the  institution.  No  patient's  stay  should  be  pro- 
longed unnecessarily  in  such  institutions,  because  each  daj'  lost  means 
a  fraction  less  rehef  given  to  some  other  patient. 

At  the  end  of  these  abstracts  will  be  found  an  illustration  of  an 
efficiency  study. 

Gyn  Soc  5 
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Case  1.  Admitted  Aug.  25,  1911.    Male — 35.   Recurrent  attacks 
of  painful  indigestion.     Pre-operative  diagnosis — duodenal 
E-d  ulcer.     Consultant— Dr.  H.  F.  Hewes.     Op.   (E.  A.  C.)— 

Abdominal  exploration.  No  ulcer  found.  Appendectomy. 
Appendix  not  abnormal.  Complications — None.  Result, 
May  10,  1914 — Attacks  of  slight  indigestion.     Fairly  well. 

2.  Aug.  28,  1911.  Female— 18.  Inability  to  breathe  through 
nose.     Con't— Dr.  D.  Crosby  Greene.     Op.   (D.  C.  G.)— 

0  K  Submucous  excision  of  septum.     Comp. — None.      Result, 

Sept.  15,  1913 — Improved  but  still  has  some  trouble. 

3.  Aug.  28,  1911.  Male — 8.  Enlarged  tonsils  and  adenoids. 
Mouth   breather.       Con't — Dr.   E.   Crosby   Greene.      Op. 

O  K  (D.  C.  G.) — Tonsillectomy  and  removal  of  adenoids.  Comp. 

—None.     Result,  Sept.  15,  1913— Well. 

4.  Sept.  4,  1911.  S.  Female — 41.  Double  chronic  mastitis. 
Con't — Dr.  R.  B.  Greenough.      Op.  (E.  A.  C.) — Amputation 

OK  of  both  breasts.     Comp.— None.     Result,  Sept.  20,  1913— 

Well. 

5.  Sept.  5,  1911.  Male — 46.  Constipation  and  pain  due  to 
fissure  of  the  anus.    Op.  (E.  A.  C.) — Stretching  of  sphincter. 

O  K  Comp.— None.     Result,  Aug.,  1913— Well. 

6.  Sept.-  5,   1911.     Male— 31.     Balanitis.     Op.   (E.  A.  C.)— 
0  K  Circumcision.    Comp. — None.    Result,  Aug.  1913 — Well. 

7.  Sept.  5,  1911.    Female — 34.    Hernia  in  appendectomy  scar 
E-j  from  previous  op.  by  E.  A.  C.  for  acute  appendicitis.    Re- 
current attacks  of  vomiting  and  indigestion.    Op.  (E.  A.  C.) — 
Radical   cure    of   hernia.     Comp. — None.     Dec.   6,    1911, 
reentry — Fissure    in    anus.     Op.    (E.    A.    C.) — Stretching 

P-r  sphincter.     Dec.   27,   1911,  reentry — for  rest   and  further 

study.  Result,  Aug.,  1913 — General  condition  much 
improved.  Scar  soUd.  Still  has  distressing  attacks  of 
vomiting  and  indigestion,  for  which  exploratory  operation 
has  been  advised  but  not  urged. 

8.  Sept.  14,  1911.  Male — 49.  Renal  colic  and  hematuria. 
Con'ts — Dr.  A.  L.  Chute  and  Dr.  F.  B.  Harrington.  Op. — 
Cystoscopy    and    ureteral    catheterization    by    Dr.    Chute. 

P-d  Old  blood  withdrawn  from  renal  pelvis.     Symptoms  im- 

mediately improved  and  disappeared  entirely  in  a  few 
days.  Explor.  op.  on  the  kidney  was  advised  but  refused. 
Result — Died  in  May,  1913.  Autopsy — Banti's  disease 
and  chronic  nephritis. 

9.  Sept.  1,  1911.    Male — 12.    Fracture  of  both  bones  of  fore- 
0  K  arm.     Op.  (E.  A.  C.) — Reduction  of  fragments.     Comp. — 

None.    Result— Perfect.     (Exam.  Aug.  1912). 
10.  Dec.  5,  1911.     Male — 84.     Hemorrhage  from  a  gangrenous 
melanotic  sarcoma  of  the  left  cheek.   Op.  (E.  A.  C.) — Cocaine. 
P-d  Removal  of  sarcoma  and  skin  plastic  to  cover  defect.    Comp. 

— None.    Result — Died  of  recurrence  on  Mar.  7,  1912. 
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11.  Dec.  12,  1911.     Male — 18.     Acute  hematogenous  infection 

of  kidney  simulating  appendicitis.     Operation  not  advised.  O  K 
Con't— Dr.  Farrar  Cobb.    No  op.    Result,  July,  1913— Well. 

12.  Jan.  4,  1912.    Case  of  apoplexy  admitted  as  an  emergency 
under  the  charge  of  her  private  physician.    Death  on  second  P-d 
day. 

13.  Jan.    17,    1912.      Female — 43.      Persistent    vomiting;  ab- 
dominal  pain;  painful   hemorrhoids,    backache,    etc.     Op. 
(E.   A.   C.) — Removal   of   adherent   obliterated   appendix; 
ventral    fixation;  clamp    and    cautery    for    hemorrhoids;  0  K 
dilatation  of  sphincter  ani.     Later  dilatation  of   esophagus 

by  Drs.  Robinson  and  Mosher.  Comp. — None.  Result, 
Aug.,  1913 — Well  except  for  occasional  symptoms  of  cardio- 
spasm. 

14.  Jan.   21,   1912.     Female — 11.     Recurrent  mild  attacks  of 
right-sided  abdom.  pain.     Pre-op.  diag. — Chr.  appendicitis.  0  K 
Op.  (E.  A.  C.) — Removal  of  a  strictured  appendix.    Comp. — 
None.    Result,  Sept.  2,  1913.— Well. 

15.  Jan.  27,  1912.    Male — 16.    Large  sphnter  in  sole  of  foot  for 
three  weeks.    Op.  (E.  .A.  C.) — Removal  of  sphnter.    Cocaine.  OK 
Comp. — None.    Result,  Aug.,  1913 — No  report. 

16.  Feb.   8,   1912.     Female — 26.     Necrotic  tuberculous  gland 

of  neck;  recurrent.     Op.  (E.  A.  C.) — Thorough  curettage.  O  K 
Result,  June,  1913 — Well.    One  small  palpable  gland. 

17.  Feb.  10,  1912.    Female— 39.    Hemorrhoids.    Op.  (E.  A.  C.) 

— Clamp  and  cautery.     Comp. — None.     Result,   Sept.   8,  E-j 
1913 — Well  except  for  annoyance  from  skin  tabs  which  were 
not  removed. 

18.  Feb.    11,    1912.      Female— 38.      Intermittent    right-sided 
abdominal  pain  and  one  attack  of  jaundice.    Pre-op.  diag. —  E-d 
Gall-stones.    Comp. — Mild  sepsis  in  abdom.  fat,  not  delaying 
conval.    S.  albus.    Attack  malaria  in  second  week.    Parasite  E-c 
demonstrated  by  Dr.  G.  C.  Shattuck.    Result,  Dec.  7,  1913 — 
Well  (physician). 

19.  Feb.    12,    1912.     Female— 49.     Abdom.   pain   and  fibroid 
tumors   of   uterus.     Op.    (E.   A.    C.) — Hysterectomy   and  O  K 
appendectomy.     Ap.   strictured   and   adherent.     Comp. — 
None.    Result,  Sept.  7, 1913.— WeU. 

20.  Feb.     13,     1912.      Neurasthenic    female — 44.      Persistent 
vomiting,    abdom.   pain,    and   low   urinary   output.    Great  O  K 
improvement  under  proper  feeding  and  care  for  three  weeks. 
Result,  Aug.,  1913 — No  report. 

21.  Feb.   15,   1912.     Male— 59.     Recurrent  attacks  of  painful 
indigestion    of    many    years'    standing.      Recent    profuse  OK 
hematemesis.  Pre-op.  diag. — Duodenal  ulcer.  Op.  (E.  A.  C.) 

— Post.  gast.  ent.  and  infolding  ulcer.  Comp. — None. 
Result,  Aug.,  1913— Well. 
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22.  Feb.  15,  1912.     Male.    Emergency  case  of  severe  epistaxis 
O  K           under  charge  of  another  physician.    Result — No  report. 

23.  Feb.  24,  1912.  Male— 59.  Comminuted  fracture  and 
external  displacement  of  head  of  humerus.     Removed  to 

O  K  Corey  Hill  Hospital.     Op.  (E.  A.  C.) — Excision  of  head  of 

humerus  by  "sabre  cut"  incision.  Comp. — None.  Result, 
Aug.,  1913 — Excellent.    Can  play  a  good  game  of  golf. 

24.  Mar.  5,  1912.  Male — 59.  Crippled  with  infectious  arthritis 
of  many  joints  and  suffering  from  pronounced  digestive 
disturbances  of  many  years'  standing;  also  profuse  purulent 
chronic  bronchitis.  Refen-ed  by  Dr.  C.  F.  Painter  to  whom 
he  had  applied  for  relief  from  his  arthritis.     The  patient 

P-c  was  kept  two  weeks  before  operating  in  hope  of  improving 

his  general   condition  which   was  wretched.      Con't. — Dr. 

P-d  R.  H.  Fitz.    Pre-op.  diag.— Gall-stones.    Op.  (E.  A.  C.)— 

Multiple    adhesions.       Contracted   gall-bladder   containing 

E-j  a  large  stone  and  connected  by  tortuous  suppurating  sinus 

with  duodenum.  Cholecystectomy  and  drainage  of  sinus. 
Comp. — Pneumonia  and  leakage  of  duodenal  contents  and 
finally  peritonitis.  Lived  13  daj's.  This  was  a  case  of 
diffuse  chronic  pneumococcus  infection  before  operation, 
for  pneumococcus-Uke  organisms  were  obtained  from  the 
sputum  and  from  the  stomach  washings.  The  latter  came 
from  the  stomach  tube  in  the  form  of  false  membranes 
resembling  rose  leaves  in  consistency  and  color.  Under  the 
microscope  these  proved  to  be  almost  pure  masses  of  pneu- 
mococci.  At  autopsy  pure  cultures  were  also  obtained  from 
peritoneal  cavity  and  from  joints.  The  lungs  showed 
multiple  chronic  bronchiectases  and  small  areas  of  pneu- 
monic consolidation.  This  case  also  illustrates  the  point 
which  has  been  brought  out  by  E.  A.  C.  that  the  reason  that 
Courvoisier's  law  holds  true  is  that  contracted  gall-bladders 
in  the  presence  of  common  duct-stone  probably  always  have 
intestinal  fistulae  at  some  time.  Hence  one  never  finds  a 
contracted  gall-bladder  that  is  not  adherent  to  the  intestine. 

25.  Mar.  7,  1912.    Female.    Under  the  care  of  Dr.  W.  P.  Graves. 
O  K           Severe  metrorrhagia.     Op.   (W.  P.  G.) — Abdom.  hysterec- 
tomy   for   uterine   insufficiency.     Comp. — None.      Result, 
Aug.,  1913 — No  report. 

2G.  Mar.  8,  1912.    Female.    Under  the  care  of  Dr.  W.  P.  Graves. 

O  K  Op. — Plastics    on    cervix    and    perineum;  ventral    fixation; 

appendectomy.    Comp. — None.    Result,  Apr.,  1913 — Well. 

27.  Mar.  10,   1912.     Male — 17.     Carbuncle  of  the  upper  Up. 
O  K  No  op.    Recovery.    Result — No  report. 

28.  Mar.  13,  1912.     Female — 32.     Chronic  mastitis  and  mas- 
O  K  tod3Tiia.     Both  nipples  had  previously  been  removed  by 

another  surgeon.    Op.  (E.  A.  C.) — Removal  of  both  breasts. 
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Comp. — None.  Result,  Sept.,  1913 — Great  relief  from  the 
above  op.    Now  has  distressing  abdom.  symptoms. 

29.  Mar.  28,  1912.  Female.  Under  the  care  of  Dr.  W.  P, 
Graves.  Backache,  fatigue  and  pelvic  lacerations.  Pro- 
cidentia. Op.  (W.  P.  G.) — Myomectomy  and  ventral 
fixation.  Plastic  on  cervix  and  ant.  and  post,  colporrhaphy. 
Comp. — Secondary  hemorrhage  from  cervix  of  no  practical 
importance.    Result,  Nov.  14,  1913 — Well  (physician). 

30.  Mar.  29,  1912.    Female — 16.    Separation  of  right  sacro-iliac 
synchondrosis  from  an  automobile  accident.     Rest  in  bed  O  K 
for  three  weeks.     Result,  Aug.,   1913 — Well.     Con't — Dr. 

R.  B.  Osgood. 

31.  Apr.  2,  1912.     Male — 45.     Acute  biliary  colic  and  chronic 
indigestion.     Pre-op.  diag. — Gall-stones.     Op.   (E.  A.  C.) —  O  K 
Cholecystostomy  and  removal  of  stones.     Comp. — None. 
Result,    Aug.    21,    1913— Well.      Shght    digestive    symp- 
toms. 

32.  Apr.  7,  1912.  Female — 40.  Intermittent  hydronephrosis. 
Palpable  tumor  in  left  flank  size  child's  head.  Op.  (E.  A.  C.)  OK 
Kinking  of  ureter  found  to  be  due  to  aberrant  vein  to  lower 
pole  of  kidney.  Kinking  prevented  by  suturing  vein  to 
pelvis  of  kidney.  The  vein  was  too  large  to  be  safely 
divided.  Comp. — None.  Result,  July,  1913 — Well.  Kidney 
palpable. 

33.  Apr.  8,  1912.  Female — 29.  Deep  obstructive  jaundice  and 
a  tumor  in  epigastrium.  Pre-op.  diag. — Empyema  of  gall 
bladder.  Op.  (E.  A.  C.) — The  tumor  proved  to  be  an  E-j 
enormously  distended  common  duct.  28  ounces  of  bile  were 
aspirated  and  several  ounces  of  bile  later  sponged  out.  The 
duct  also  contained  about  2  ounces  of  muddy  material  and 
one  very  small  facetted  gall-stone.  The  dilatation  extended 
into  the  hepatic  ducts  but  the  cystic  duct  and  gall-bladder 
were  of  normal  size  and  contained  normal  bile.  Much 
bleeding  at  the  operation;  oozing  continued  from  the  wound 
until  the  13th  day,  when,  after  consultation  with  Dr.  M.  H. 
Richardson  and  Dr.  R.  H.  Fitz,  transfusion  was  done  by 
Dr.  Beth  Vincent.  Bleeding  at  once  ceased  and  the  patient 
made  a  good  recovery,  leaving  the  hospital  on  the  54th  day 
with  a  small  biliary  sinus.  On  Aug.  8,  1912,  a  choledocho- 
duodenostomy  was  performed  by  Dr.  Hugh  Williams  and 
Dr.  E.  A.  Codman  at  the  Massachusetts  General  Hospital. 
Six  days  after  this  op.  t3T)ical  cholemic  bleeding  again 
occurred  to  some  extent,  but  was  controlled  by  local  packing 
and  by  injection  of  rabbit  serum,  15  c.c,  on  the  14th  day. 

No  other  comp.  Result,  Dec.  9,  1913— Well,  but  has  had 
several  attacks  of  mild  jaundice  with  light  pain.  Feb., 
1914— Well. 
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34.  Apr.  10,  1912.  Male — 44.  Inflamed  perineal  sinus  exactly 
O  K  resembling  a  pylonidal  sinus,  but  extending  anteriorly  from 

the  rectum.  Op.  (E.  A.  C.) — Cocaine.  Opening  and  packing 
sinus.     Comp. — None.     Result,  Aug.  21,  1913. — Well. 

35.  Apr.  16,  1912.  Female — 37.  Vague  abdom.  discomfort, 
P-r  constipation  and  inertia.    For  diagnosis  and  x-ray.    Explor. 

op.  was  advised  but  not  urged,  under  the  diagnosis  of  ptosis 
and  retroversion.  Op.  refused.  Result,  Sept.  4,  1913 — No 
improvement. 

36.  Apr.  20,  1912.  Male — 40.  Vague  abdom.  discomfort.  For 
E-j  diag.  and  x-rays.      Palpable  tumors,  evidently  tuberculous 

mesenteric  glands  were  found.     Severe  degree   of  ptosis. 

P-d  The  patient  on  hearing  that  the  chance  of  any  relief  from 

operation  was  small,  did  not  wish  to  be  operated  upon. 

C  Result,   Aug.,   1913— No  improvement.     Sept.   19,   1913— 

Decided  to  take  any  risk.  Op.  (E.  A.  C.  and  G.  W.  M.)  at 
Copp  Hospital,  Cambridge.  Removal  of  four  broken-down 
tuberculous  glands  of  mesentery  near  ligament  of  Treitz. 
Removal  of  a  greatly  dilated  prolapsed  cecum  with  ascending 
colon  and  a  small  portion  of  ileum  and  a  stenosed  appendix. 
Acute  dilatation  of  stomach  on  3d  day,  relieved  by  repeated 
lavage.  Recovered  from  the  operation  but  died  on  Oct.  16, 
of  pneumonia  of  six  days'  duration. 

37.  Apr.  22,  1912.  Male— 21.  Right  inguinal  hernia.  Op. 
O  K  (E.  A.  C.) — Ferguson  method.     Comp. — None.     Result — 

No  report. 

38.  May  6,  1912.  Female — 51.  Cancer  of  right  breast.  Op. 
O  K  (E.  A.  C.) — Amputation  and  dissection  of  axilla.    Axillary 

glands  involved.  Comp. — None.  Result,  Dec.  1,  1913 — 
No  sign  of  recurrence.    Pain  in  arm. 

39.  June  3,  1912.  Female — 67.  Details  the  same  as  case  38. 
E-s  Comp. — SUght  necrosis  edges  of  skin  flaps.  Result — died 
P-d  in  July,  1913,  of  spinal  metastasis. 

40.  June  2,  1912.  Male — 19.  Septic  olecranon  bursitis.  Op. 
O  K  (E.  A.  C.) — Incision  and  packing  of  bursa.    Comp. — None. 

Result — No  report. 

41.  June  5,  1912.  Female — 78.  Epithelioma  of  eyelid.  Op. 
b  K  (G.  W.  M.) — Removal  of  growth.    Comp. — None.    Result — 

Unknown. 

42.  June  8,  1912.  Female — 54.  Recently  recovered  from  a 
O  K  subacute  attack  of  appendicitis.     During  this  attack  she 

had  been  seen  in  consultation  by  E.  A.  C.  and  conservative 
treatment  advised  because  her  symptoms  suggested  that 
P-d  some    other    serious    abdominal    condition    also    existed — 

probably  gall-stones.  As  a  difficult  operation  was  to  be 
avoided  if  possible  in  a  private  house,  it  was  felt  wiser  to 
wait  until  the  patient  could  come  to  Boston.    Op.'  (E.  A.  C.) 
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—The  gall-bladder  was  normal;  the  appendix  (still  sub- 
acutely  inflamed)  was  removed.  There  were  a  few  small 
uterine  fibroids  which  were  not  removed.  The  left  tube  was 
the  size  of  a  banana  and  was  closed  at  the  fimbriated  end 
and  presented  the  appearance  of  a  chronic  hydrops.  It  was 
removed  entire  and  after  removal  showed  on  section  a 
remarkable  pedunculated  cystic  papillomatous  tumor.  The 
specimen  was  examined  by  Dr.  W.  F.  WTiitney  and  was 
pronounced  a  unique  case  of  carcinoma  of  the  Fallopian 
tube.  It  is  preserved  in  the  Warren  Museum  of  the  Harvard 
Medical  School.  From  the  specimen  alone  one  would  say 
that  the  possibility  of  recurrence  was  infinitesimal,  so  much 
healthy  proximal  tissue  was  removed  with  it,  and  yet  the 
sequel  showed  a  rapid  recurrence,  for  6  months  later  a 
second  operation  was  done  by  E.  A.  C.  at  the  patient's 
home  and  a  diffuse  carcinomatosis  of  the  peritoneum  found. 
The  omentum  was  studded  with  the  same  minute  beautiful 
yellow-green  and  orange  cj'sts  which  characterized  the 
original  tumor.  Result — The  patient  has  since  been  treated 
by  her  physician  under  the  du-ection  of  Dr.  R.  B.  Greenough 
and  Dr.  E.  H.  Risley  with  cancer  serxma.  Sept.  23,  1913— 
Is  stiU  living,  but  rapidly  faihng.  Nov.  29,  1913— Apparent 
improvement.  Able  to  be  up  (physician).  Died  Jan.  6, 1914. 
Autopsy — Diffuse  carcinomatosis. 

43.  June  8,   1912.     Emergency  case  of  hemiplegia  under  the 
charge  of  another  physician.     Death  on  16th  day.  P-d 

44.  June  9,  1912.     Male— 38.     Perineal  urethral  abscess.     Op. 

(G.  W.  M.)— Incision  and  drainage.    Dilatation  of  stricture.  O  K 
Result,  Aug.,  1913— Well. 

45.  Jvme  10,  1912.  Female— 54.  Bad  organic  heart  lesion. 
Sought  reUef  from  recurrent  right-sided  abdominal  pain  and 
digestive  disturbances.  X-ray  examination  unexpectedly 
showed  a  large  stone  in  the  right  kidney.  The  combined  E-j 
urine  was  normal.  Ureteral  catheterization  showed  that 
both  kidneys  secreted  normal  urine.  The  pheno-sulph.  test 
appearing  in  7^  minutes  and  showing  7  %  on  right  and  23%  C 
on  left.  Op.  (E.  A.  C.)— Knowing  that  the  left  kidney  was 
sound  and  beUeving  as  I  do  that  one  sound  kidney  is  better 
than  one  sound  one  and  one  bad  one,  and  that  kidneys  long 
blocked  by  stone  seldom  return  to  normal  after  nepliro- 
lithotomy,  I  removed  the  right  kidney.  After  removal  it 
showed  beside  the  large  stone  several  small  ones,  one  of 
which  was  so  biu-ied  in  the  kidney  substance  that  it  would 
not  have  been  reached  by  pyelotomy.  The  patient  made  a 
good  operative  recovery.  The  wound  was  soundly  healed 
and  she  was  beginning  to  sit  up,  when  on  the  19th  day  she 
suddenly  died.    No  autopsy  was  obtained,  so  it  is  uncertain 
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whether  death  was  due  to  the  heart  lesion  or  to  pulmonary 
embolism  from  the  renal  vein,  probably  the  latter. 

46.  June  13,  1912.     Female — 59.     Purulent  discharge  from  the 
O  K  right  nipple  and  chronic  mastitis.    Op.  (E.  A.  C.) — Excision 

of  the  right  breast  and  removal  of  an  epithelioma  of  the 
nose  (incidentally  discovered).  Comp. — None.  Result, 
Aug.  25,  1913— WeU. 

47.  Jime    18,    1912.        Female— 22.        Dysmenorrhea.        Op. 
O  K  (E.  A.  C.) — Dilatation  of  cervix.     Comp. — None.     Result, 

Oct.  2,  1913 — Considerable  improvement. 

48.  July  1,  1912.    Male— 6.    Constipation.    Congenital  dilata- 
O  K  tion  of  the  sigmoid.    Radioscopic  examination  and  observa- 
tion.    Op.   not   advised.     Result,   Aug.,    1913 — Somewhat 
improved  by  conservative  treatment. 

49.  July  5,  1912.    Female — 29.    Marked  neurasthenia  and  sub- 
O  K  siding  acute  appendicitis.     Op.  (E.  A.  C.) — Appendectomy. 

Ap.  subacutely  inflamed.  Comp. — None.  Result,  Sept, 
20,  1913 — Greatly  improved  but  still  has  vague  abdominal 
symptoms. 

50.  July   6,    1912.     Male — 35.     Typical   symptoms   of   acute 
E-s  appendicitis  of  12  hours'  duration.     Op.  (E.  A.  C.) — Gan- 
grenous appendicitis.    Appendectomy  and  drainage.  Comp. 
None.    Result,  Oct.,  1913 — Well  except  for  small  hernia  in 
scar. 

51.  July  8,    1912.     Female — 42.     Tumor  of  breast.     Fre-op. 
E-d  diag.  in  favor  of  fibroma.    Op.  (Dr.  C.  C.  Simmons  present 

in  consultation)  (E.  A.  C.) — After  exploration  with  cocaine, 
amputation  of  breast  and  dissection  of  axilla  imder  ether, 
one  axillary  gland  involved.  Path,  report — Cancer.  Result, 
Nov.,  1913 — Well  (exam.).  A  small  cyst  in  other  breast. 
Feb.,  1914 — Cyst  has  entirely  disappeared.    Well. 

52.  Aug.  3,  1912.    Female.    Lipoma  of  forearm.    Op.  (E.  A.  C.) 
O  K  — Excision.     Comp. — None.     Result — No  report. 

63.  Aug.  12,  1912.    Female — 37.    Cauliflower  cancer  at  umbilicus 
size  of  fist,  infiltrating  the  adjacent  muscles  and  having  a 
fecal   fistula   in   its   centre.      Pelvic   induration.      Patient 
bedridden.     Operation  at  first  refused  by  E.  A.  C.  on  the 
P-d  ground  of  inoperabiUtj'.     As  the  patient  and  her  husband 

begged  that  some  attempt  be  made,  even  at  great  risk,  a 
consultation  was  held  with  Drs.  C.  A.  Porter,  D.  F.  Jones, 
and  H.  Cabot.  Dr.  Cabot  had  some  years  previously 
successfully  removed  a  tuberculous  stricture  from  the 
patient's  rectum.  It  was  decided  to  attempt  operation 
and  Dr.  Porter  consented  to  do  it.  Op.  (C.  A.  P.  and  E.  A.  C .) 
— The  growth  with  an  oval  area  containing  about  one-half 
the  abdominal  wall  with  most  of  the  transverse  colon  and 
omentum  were  removed  en  masse;  end-to-end  anastomosis 
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of  colon.  When  this  had  been  completed  another  annular 
carcinoma  of  the  sigmoid  was  found  buried  in  pelvic  adhesions. 
This  was  obviously  causing  obstruction  and  yet  could  not  be 
removed;  a  lateral  anastomosis  was  done  which  successfully 
short-circuited  it.  At  this  time  her  condition,  though  one  of 
shock,  seemed  viable  if  the  abdominal  wall  could  be  closed. 
This  seemed  impossible,  for  the  edges  would  not  meet  by 
several  inches  even  under  tension.  Dr.  Porter  resorted  to 
an  expedient  which  he  has  before  used  but  never  published. 
With  a  few  sweeps  of  his  hand  he  mobilized  the  whole 
peritoneum  back  to  the  psoas  muscle  on  each  side.  The 
intestines  were  easily  sewed  up  in  this  free  membrane  as  in  a 
bag.  Over  this  the  fascia  and  skin  were  pulled  as  far  as 
possible,  but  could  by  no  means  be  brought  together,  and 
gauze  was  packed  down  to  the  peritoneal  bag. 

The  patient  recovered  in  spite  of  leakage  from  the  colon 
anastomosis  and  a  troublesome  fecal  fistula.  (I  have  no 
hesitation  in  saying  that  this  was  the  most  remarkable 
abdominal  operation  I  have  ever  seen  which  resulted  success- 
fully; nor  have  I  ever  seen  such  courage  as  this  patient 
exhibited  both  before  and  after  operation.)  Result,  Sept. 
1,  1913 — Her  husband  (a  doctor)  writes  that  in  spite  of  a 
troublesome  sinus  she  is  up  and  about  every  day  and  that 
there  is  no  sign  of  return  of  the  growth.    Died  in  Nov.,  1913. 

54.  Aug.    19,    1912.      Female.      Fracture   of   calvicle.     Result, 
Aug.,  1913 — WeU,  but  has  considerable  bony  callous.  P-d 

55.  Aug.  23,  1912.  Female — 79.  Extensive  carcinoma  of 
thyroid.  Con't.— Dr.  C.  A.  Porter.  Op.  (C.  A.  P.  and 
E.  A.  C.) — Radical  dissection.  The  growth  had  penetrated 
the  capsule  and  invaded  the  carotid  sheath.  All  visible 
malignant  tissue  was  removed.  Comp. — None.  Result —  P-d 
The  patient  left  the  hospital  with  the  wound  healed  on  the 
loth  day.  Recurrence  was  evident  within  a  week  and  at 
once  became  fulminating.    Death  occurred  within  a  month, 

at  which  time  the  recurrent  growth  was  twice  the  size  as 
at  the  time  of  operation. 

56.  Sept.  1,  1912.  Female — 36.  Had  suffered  from  abdominal 
pain  suggestive  of  duodenal  ulcer  and  had  previous!}'  had 
an  imsuccessful  abdominal  exploration  by  another  surgeon 
Pre-op.  diag. — Peripj-loric  adhesions.  Op.  (E.  A.  C.) —  0  K 
Multiple  adhesions  separated  and  raw  surfaces  covered  by 
peritoneal  plastic.  Comp. — None.  Result,  Aug.  25,  1913 — 
StUI  slight  attacks  of  indigestion  when  overworked,  but  on 

the  whole  great  improvement. 

57.  Sept.    7,    1912.      Male — 45.      "Neuritis"    and   subacromial 
bursitis.     Op.  (E.  A.  C.) — Excision  of  a  portion  of  bursa. 
Comp. — Protracted  convalescence  with  much  pain.    Result,  E-j 
Aug.,  1913 — Well  except  for  occasional  twinges  in  shoulder. 
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58.  Sept.  13,  1912.    Very  stout  male — 54.    Right  inguinal  hernia. 
O  K  Op.  (E.  A.  C.     Spinal  anesthesia  by  Dr.  Freeman  Allen) — 

Radical  cure  (Bassini).  Comp. — None.  Result,  Aug.  28, 
1913— Well. 

59.  Sept.    18,    1912.      Female — 58.      Constipation,    weakness, 
O  K  vague  stomach  symptoms,  and  a  very  tight  sphincter  ani. 

Op.  (E.  A.  C.) — Proctoscopy  and  stretching  sphincter. 
Comp. — None.  Result,  Aug.  18,  1913 — Much  relieved. 
No  constipation.     Slight  hyperacidity. 

60.  Sept.  19,  1912.     Female.     Deformed  and  painful  great-toe 
O  K  nail,    previously    unsuccessfully    operated    on    by    another 

surgeon.  Op.  (E.  A.  C.) — Removal  of  nail  and  excision  of 
matrix.     Comp. — None.     Result,  Nov.  1,  1913 — Well. 

61.  Oct.  11,  1912.  Female— 9.  Under  the  care  of  Dr.  Harvey 
Cushing.  Acute  internal  hydrocephalus,  complicating  an 
interpeduncular    (hypophysical)    tumor.      Op.     (H.    C.) — 

E-d  Callosal    puncture    and    ventricular    drainage.      Relief    of 

pressure  symptoms.  Comp. — None.  Last  note,  Aug., 
1913 — Condition  unchanged.  Dec,  1913 — Has  since  been 
operated  on  by  Cushing  at  the  Brigham  Hospital. 

O  K    62.  Oct.  11,  1912.    See  note  on  Case  125. 

63.  Oct.  17,  1912.    Female— 64.    Under  the  care  of  Dr.  Harvey 
O  K  Cushing.     Major  trigeminal  neuralgia.     Op.   (H.  C.)  Oct. 

19,  1912 — Sensory  root  avulsion.  Comp. — None.  Last 
note,  July,  1913— Well. 

64.  Male — 35.     Right-sided  abdominal  pain.     Pre-op.  diag.-^ 
OK  Appendicitis.    Op.  (G.  W.  M.) — Appendectomy  for  subacute 

appendix.  Comp. — None.  Result,  Aug.  13,  1913 — Well. 
Gained  30  pounds. 

65.  Oct.  19,  1912.     Male— 52.    Under  the  care  of  Dr.  Harvey 
P-d  Cushing.      Pituitary    struma    with    hypopituitarism    and 

blindness.  Op.  (H.  C.)  Oct.  21,  1912— Transphenoidal 
sellar  decompression  with  partial  removal  of  struma.  Comp. 
— None.    Last  note — Condition  unchanged. 

66.  Oct.  22,  1912.    Male— 20.    Epilepsy.    Old  gunshot  wound 
P-d  of  head  which  had  caused  depressed  fracture  of  skull.    Con't. 

— Dr.  Harvey  Cushing.  Op.  not  advised.  Result,  Aug.,  1913 
— Improved  under  bromides. 

67.  Oct.  22,  1912.     Male— 68.    Under  the  care  of  Dr.  Harvey 
O  K  Cushing.      Major    trigeminal    neuralgia.      Op.    (H.    C.) — 

Sensory  root  avulsion.  Comp. — None.  Last  note,  Aug., 
1913— Well. 

68.  Oct.  23,  1912.  Male — 43.  Pain,  constipation  and  palpable 
rectal  tumor.  Pre-op.  diag. — Cancer  of  rectum.  Con't. — 
Dr.  D.  F.  Jones.  Op.  (E.  A.  C.) — Exploration  showed  a 
high  cancer  of  rectum  with  adhesion  to  bladder,  and  multiple 

P-d  metastases  scattered  over  pelvic  peritoneum.     The  splenic 


E.  A.  CODMAN  75 

flexure  was  sutured  to  abdominal  wall  in  such  a  manner  as 
to  make  cocaine  enterostomy  easy  later.  Comp. — None. 
Result — The  patient  returned  to  his  work,  but  the  enter- 
ostomy was  necessitated  several  months  later  and  since  then 
two  secondary  operations  have  been  done,  but  in  Nov.,  1913, 
the  patient  was  rapidly  failing.     Died  in  Dec,  1913. 

69.  Oct.  28,  1912.     Male— 54.    Under  the  care  of  Dr.  Harvey 
Gushing.      Major    trigeminal    neuralgia.      Op.    (H.    C.) —  O  K 
Sensory  root  avulsion.     Comp. — None.     Last  note,  Aug., 
1913— Well. 

70.  Nov.  1,  1912.     Male — 5|.    Under  the  care  of  Dr.  Harvey 
Gushing.      Gerebral    birth    palsy.      No    op.      Result — No  O  K 
report. 

71.  Nov.  1,  1912.     Male — 64.     Under  the  care  of  Dr.  Harvey 
Gushing.      Major    trigeminal    neuralgia.      Op.    (H.    G.) —  0  K 
Sensory     root     avulsion.       Gomp. — None.       Result — Not 
heard  from. 

72.  Nov.  6,  1912.    Male.    Right  inguinal  hernia.    Op.  (E.  A.  G. 
andG.  W.  M.) — Ferguson  method.    Gomp. — None.    Result,  O  K 
Aug.,  1913 — Well  (physician). 

73.  Dec.  4, 1912.    Female.    Turkey  bone  impacted  in  esophagus. 
Bone    pushed    into    stomach    by    bougie.      Gomp. — None.  O  K 
Result,  Sept.,  1913 — No  fm-ther  trouble  from  this  cause. 

74.  Dec.  4,  1912.     Female — 30.     For   many  years  had  suffered 
from  constipation,  lassitude,  toxic  headaches,  undue  fatigue,  E-s 
dysmenorrhea,    abdominal   discomfort   and   soreness.     The 
appendix  had  been  removed  a  year  previously  by  E.  A.  G.  P-d 
Fre-op.  diag. — Intestinal  stasis.    Operation  was  undertaken 
with  the  intention  of  doing  iliosigmoidostomy.    Op.  (E.  A.  G.) 

— Double  hydrosalpynx  with  enormous  flaccid  dilatation  of 
both  tubes  was  found.  Double  salpingectomy  and  peritoneal 
plastic.  Gomp. — Slight  serous  discharge  from  wound 
causing  no  delay  in  convalescence.  Result,  Aug.  24,  1913 — 
Greatly  improved,  but  still  has  toxic  headaches.  Jan., 
1914 — Well  except  slight  headaches. 

75.  Dec.  5,  1912.    Male.    Injury  to  elbow.    X-ray.    No  fracture. 
Prompt  recovery.    No  report.  O  K 

76.  Dec.  7,  1912.  Male — 43.  Symptoms  of  duodenal  ulcer  for 
many  years.  Persistent  vomiting,  loss  of  compensation  in 
muscular  power  of  stomach,  arteriosclerosis,  marked  O  K 
albuminuria.  Bid.  pressure  240.  This  patient  was  kept  P-d 
under  lavage  for  9  days  to  restore  the  compensation  of  the 
stomach.  The  operation  was  then  done  without  post- 
operative pain  or  shock  under  the  principles  of  anoci- 
association.  Op.  (E.  A.  G.) — Moynihan  operation  of 
gastro-enterostomy  and  infolding  of  duodenal  ulcer.    Gomp. 

— None.     Result — The  patient  had  no  return  of  stomach 
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symptoms  during  his  life.  He  returned  to  hard  work  as  a 
lawyer  and  seemed  in  better  health  than  for  years  until  May. 
when  he  was  taken  with  acute  cardiorenal  symptoms  and 
died  on  May  14,  1913. 

77.  Dec.  9,   1912.     Female — 59.     Recent  attacks  of  gall-stone 
0  K           colic.     Op.  (E.  A.  C.) — Cholecystostomy  for  cholelithiasis. 

Ap.  adherent.  Appendectomy.  Comp. — None.  Result, 
Sept.,  1913— Well. 

78.  Dec.  16,  1912.  Female — 54.  Had  been  operated  on  by 
E.  A.  C.  three  years  previously  for  cancer  of  the  breast. 
For  more  than  a  year  before  entrance  she  had  showed  sj-mp- 
toms  of  a  metastasis  in  the  dorsal  spine.  There  was  intense 
girdle  pain,  excessive  nausea  and  incessant  vomiting.     For 

E-d  three  weeks  no  nourishment  had  been  retained  and  even  a 

grain  of  morphine  in  24°  failed  to  keep  her  comfortable. 
She  was  taken  into  the  hospital  for  diagnosis  and  an  A'-ray 
exam,  of  the  spine.  The  latter  showed  a  well-marked  defect 
in  the  body  of  a  dorsal  vertebra.  Abdominal  operation 
was  considered  because  for  years  she  had  had  sj-mptoms 
gall-stones  and  it  was  felt  that  possibly  the  latter  might  be 
causing  the  present  symptoms.  Operation  was  decided 
against  by  E.  A.  C.  on  the  ground  that  the  patient's  condition 
was  too  poor  and  offered  verj'  little  hope.  Emaciated,  almost 
pulseless,  she  was  taken  home  to  die.  Result — After  her 
return  home  this  patient  was  treated  by  her  husband  (a  physi- 
cian) and  another  physician,  and  by  a  Christian  Scientist. 
For  several  weeks  she  lay  between  life  and  death  but  even- 
tually recovered.     On  Aug.  26,  1913,  her  husband  wrote  as 

follows :  "  My  dear  doctor :  I  am  glad  to  report  that  Mrs. 

is  gaining  every  day.  She  has  gained  six  pounds  since  the 
first  day  of  July.  She  is  better  than  she  ever  has  been. 
She  is  able  to  eat  things  she  has  never  been  able  to  eat 
before  since  she  was  twenty  years  old,  and  digest  them 
perfectly  without  any  trouble.  Has  no  gases  and  is  free 
from  pain  of  any  kind  in  her  spine.  I  fell  satisfied  that  her 
trouble  was  gall-stones,  and  I  believe  she  expelled  a  large 
one  on  the  25th  or  26th  of  December,  as  on  that  day  we  had 
a  great  deal  of  trouble  during  a  movement.  And  after  that 
time  I  examined  and  weighed  everything  that  entered  her 
stomach  or  left  her,  but  she  certainly  is  better  than  she  has 
been  for  years." 

This  was  certainly  a  recovery  "when  the  doctors  had  given 
her  up."  It  was  as  miraculous  as  any  siu^gical  "ciu-e"  that 
I  have  ever  seen.  Should  it  be  placed  to  the  credit  of 
Christian  Science  or  added  to  the  lists  of  the  Folhes  of 
Wisdom,  at  least  it  will  alwaj's  leave  me  with  some  hope  for 
hopeless  cases.    (E.  A.  C.)    On  May  2,  1914,  reported  well. 
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79.  Dec.  20,  1912.    Female— 68.    Carcinoma  of  the  right  side  of 

the  tongue.     Op.  (E.  A.  C.  and  G.  W.  M.)— Removal  of  O  K 
right  half  of  the  tongue  and  dissection  of  the  right  side  of 
the    neck.      Drainage.      Path,    report — Cancer.      Comp.— 
None.    Result,  Aug.  22,  1913 — There  has  been  no  evidence 
of  any  return  of  disease  (phj'sician). 

80.  Dec.  22,  1912.    Male — 71.    Hematuria  from  hypertrophied 
prostate.    Op.  (E.  A.  C.  and  G.  W.  M.    Spinal  anesthesia  E-s 
by  Dr.  Freeman  Allen) — Suprapubic  prostatectomy.  Comp. 

— Double  epididymitis.  Reentry  May  19,  1913.  Transient 
attack  of  epididymitis  which  quieted  down  with  rest.  Result, 
Aug.  23,  1913— Well.    Bacteriuria. 

81.  Dec.  30,  1912.    See  note  on  Case  125.  O  K 

82.  Dec.  30,  1912.    Female— 30.    Dysmenorrhea.    Op.  (G.  W. 
M.)— Dilatation  and  curettage.    Result,  Sept.,  1913— Well.  0  K 

83.  Jan.  10,  1913.    Male — 8.    Congenital  right  inguinal  hernia. 
Op.    (G.  W.   M.) — Radical  cure  of  right  inguinal  hernia. 
Comp. — None.       Result,     Aug.,      1913 — Well.       Reentry, 
March  14,  1913— Left  ingumal  hernia.    Op.  (G.  W.  M.)—  O  K 
Radical  cure.    Comp. — None.    Result,  Aug.,  1913 — Well. 

84.  Jan.  11,  1913.     Female — 23.     Epigastric  pain  and  distress. 
Vomiting.      Diag. — Duodenal    ulcer.      Operation    advised 
and  refused,  diet  prescribed.    Result,  Sept.,  1913 — Stomach  P-r 
still  "weak,"  but  able  to  work  as  house-maid.    Occasional 
vomiting. 

85.  Jan.  22,  1913.  Female — 57.  Cancer  of  cervix  uteri.  Con't. 
— Dr.  Farrar  Cobb,  who  advised  ligation  of  internal  iliac 
arteries,  as  growth  was  too  extensive  for  radical  operation. 
Operation  refused.  Result — Patient  has  had  x-ray  treat- 
ment through  the  abdominal  wall  by  a  "specialist"  in  the  P-d 
regular  profession.  Aug.,  1913 — No  appreciable  change  in 
condition.  May,  1914 — Death  has  been  reported  without 
exact  date. 

86.  Jan.  23,  1913.  Female — 36.  For  several  years  had  had  a 
chronic  cough  with  a  small  amount  of  sputum  which  was 
occasionally  blood  tinged.  Repeated  examinations  by 
speciaUsts  had  failed  to  reveal  physical  signs  in  the  nose, 
throat  or  chest,  or  of  tubercle  bacilli  in  the  sputum.  On  E-d 
Jan.  23,  1913,  she  was  suddenly  taken  with  an  epileptiform 
seizure.  She  was  seen  in  consultation  by  Dr.  E.  W.  Taylor  P-d 
and  by  Dr.  Harvey  Gushing,  and  on  Feb.  15,  1913,  was 
removed  to  the  Brigham  Hospital  to  be  under  Dr.  Cushing's 
care.  After  thorough  examination  she  was  subjected  to  a 
decompressive  craniotomy  under  the  pre-operative  diagnosis 

of  brain  tumor.  Great  intracerebral  pressure  was  found, 
but  even  after  the  operation  no  localizing  signs  developed. 
She  died  soon  after.  Autopsy  showed  a  huge  brain  abscess 
and  a  chronic  bronchiectasis  to  which  it  was  probably  due. 
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87.  Jan.  23,  1913.  Female.  Tumor  in  the  lower  abdomen 
extending  into  postcul-de-sac.  Previously  had  had  three 
operations  by  other  surgeons  for  salpingitis.  Pre-op.  diag. — 
Cyst  of  broad  ligament.     Op.  (E.  A.  C.  and  G.  W.  M.)— 

O  K  Excision  of  multiple  cystic  tumors  probably  arising  from 

right  ovarj'.  A  gallstone  removed  and  gall  bladder  sutured. 
Careful  peritoneal  plastic,  covering  raw  surfaces;  left 
ovary,  though  adherent,  not  removed.  Comp. — None. 
Result,  Aug.  29,  1913— Well.     (Letter.) 

88.  Jan.  25,  1913.     Female— 26.     Breast  abscess.    Op.  (G.  W. 
O  K  M.) — Opened  and  drained.     Comp. — None.     Result,  Aug., 

1913— Well. 

89.  Jan.  27,  1913.    Male.    Acute  appendicitis.    Under  the  care 
0  K  of  Dr.  F.  B.  Harrington.     Op.  (F.  B.  H.)— Appendectomy 

and  drainage.  Comp. — None.  Result — Well  in  Spring  of 
1913.     (F.  B.  H.) 

90.  Jan.  27,  1913.    Stout  female— 36.    Abdom.  pain  of  12  hours' 
E-d  duration.       Pre-op.     diag. — Subacute     appendicitis.       Op. 

(E.  A.  C.  and  G.  W.  M.) — Appendectomy.  Appendix  showed 
evidence  of  a  previous  attack  but  no  sign  of  acute  inflamma- 
tion.   Comp. — None.    Result,  Aug.,  1913 — Well. 

91.  Feb.  1,  1913.     Female— 22.    Ugly  scar  on  upper  lip.     Op. 
0  K  (E.  A.  C.) — Completion  of  a  plastic  operation  previously 

done  by  E.  A.  C.  Comp. — None.  Result,  Nov.,  1913 — 
Apperance  greatly  improved. 

92.  Feb.  4,  1913.    An  elderly  man  with  uncompensated  organic 
P-d             heart   lesion.     Under   the   care   of   his   private   physician. 

Died  Mar.  2,  1913. 

93.  Feb.  5,  1913.  S.  female — 25.  Acute  abdominal  pain  of  6 
hours'  duration.    Pre-op.  diag. — Acute  appendicitis.    Con't. 

0  K  —Dr.  F.  B.  Harrington.    Op.  (E.  A.  C.  and  G.  W.  M.)— 

Appendectomy.  Appendix  acutely  inflamed  but  not  perfor- 
ated. Closed  without  drainage.  Comp. — None.  Result, 
Oct.,  1913— WeU. 

94.  Feb.  13,  1913.  A  poorly  developed  s.  female— 28.  Con- 
stipation, vague  abdominal  pain,  backache,  frequency  of 
micturition,  visceral  ptosis  and  all  the  signs  of  intestinal 
intoxication.      Expl.   op.    (E.   A.    C.    and  G.  W.   M.)— A 

P-d  strictured  appendix  removed.     Marked  ptosis.     Colopexy 

by  method  of  Coffey.  Ventral  suspension  of  uterus.  Comp. 
— None.  Result,  Aug.  26,  1913 — Great  improvement  in 
general  sjTnptoms  for  months  but  recently  partial  relapse. 
On  the  whole  a  satisfactory  gain  and  at  present  gaining  (letter.) 
Apr.  28, 1914 — Condition  decidedly  better  than  before  op. 

95.  Feb.  20,  1913.     Female — 38.     Dysmenorrhea  and  endome- 
O  K  tritis.     Op.  (G.  W.   M.  and   E.   A.    C.)— Dilatation   and 

curettage  and  ventral  suspension.  Comp. — None.  Result, 
Aug.,  1913— Well. 
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96.  Mar.  5,  1913.  Male— 37.  Tumor  of  left  parotid.  Pre-op. 
diag. — Enchondroma.  Op.  (E.  A.  C.  and  G.  W.  M.) — 
Cocaine.  Excision  of  tumor  which  involved  facial  nerve  E-d 
and  proved  to  be  adenocarcinoma.  Comp. — Facial  paralysis 
Reentry— Op.  (E.  A.  C.  and  G.  W.  M.)— Radical  removal  P-d 
of  entire  parotid  and  dissection  of  neck.  Result,  Aug., 
1913 — An  enlarged  gland  beneath  sternomastoid.  Op.  ad- 
vised and  refused.  (A  tumor  size  of  pea  had  been  removed 
from  this  patient's  eyeUd  (left)  several  years  before.) 

97.  Mar.  7,  1914.    See  Case  125.  O  K 

98.  Mar.  8,  1913.     Male — 50.     Dislocated  shoulder;  one  week's 
duration.    Op.  (E.  A.  C.  and  G.  W.  M.) — Ether  reduction.  0  K 
Result,  Aug.,  1913— WeU. 

99.  Female — 30.     Acute  abdom.  pain.     Pre-op.  diag. — Ovarian 
cyst  with  twisted  pedicle.     Op.  refused.     Result — Patient 
writes  on  Sept.  15,  1913,  that  she  has  been  quite  well  and  P-r 
has   gained  weight.     She  has  occasional  pain  in   her  side 
and  expects  to  be  operated  upon  later. 

100.  Mar.  13,  1913.    See  Case  125.  O  K 

101.  Mar.  14,  1913.     Male — 40.     Double  inguinal  hernia.     Op. 

(G.  W.  M.) — Double  Bassini.    Xo  sac  on  left  side.    Comp. —  O  K 
None.    Result,  Aug.,  1913— Well  (letter). 

102.  Mar.  15,  1913.    Female.    Attacks  of  right-sided  abdominal 
pain  and  general  debility.     Pre-op.  diag. — Chronic  salpin-  0  K 
gitis.    Op.  (E.  A.  C.  and  G.  W.  M.) — Double  salpingectomy 

and  oophorectomy  for  adherent  tubes,  chronic  ovarian 
inflammation.  Peritoneal  plastic.  Comp. — None.  Result, 
Aug.,  1913 — WeU  except  for  lack  of  strength  (letter). 

103.  Mar.    17,    1913.      Male— 29.      Very    large    right   inguinal 
omental  hernia.    Op.     (E.  A.  C.  and  G.  W.  M.) — Excision 

of  about  2  lbs.  of  omentum  and  Bassini  operation.    Comp. —  E-s 
None.    Result,  Nov.  17,  1913— Well;  shght  hydrocele. 

104.  Mar.  18, 1913.    S.  female— 52.    Hemorrhoids.    Op.  (E.  A.  C. 
and    G.    W.    M.) — Clamp    and    cautery.      Comp. — None.  E-j 
Result,   Dec.   9,    1913 — Well   except   for   discomfort   from 
"tabs"  and  sUght  itching. 

105.  Mar.  21,  1913.  Male — 42.  Acute  intestuial  obstruction 
of  34  hours'  duration.  Repeated  attacks  of  abdominal 
pain  for  one  month.  Right  ihac  abdom.  tumor.  Pre-op. 
diag. — Acute  appendix  abscess.  Op.  (E.  A.  C.  and  G.  W.  M.) 
— Excision  of  an  intussusception  of  small  bowel  in  which 
the  advancing  point  was  a  Meckel's  diverticulum.  Lateral  E-d 
anastomosis  and  temporary  proximal  enterostomy  which 
was  closed  on  the  fourth  day  without  ether.  Comp. — None. 
Result,  Sept.  8,  1913 — Reentry  for  removal  of  proximal 
end  of  bowel  which  practically  made  a  hernia  in  scar.    Op. 

(E.  A.  C.  and  G.  W.  M.) — Old  scar  excised  and  redundant 
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portion  of  bowel  removed.  Careful  peritoneal  plastic. 
Comp.— None.  Result,  May  2,  1914— Well  (exam.). 
No  hernia.     Slight  pain  in  scar. 

106.  IMar.  23,  1913.     S.  female — 32.     Large  abdominal  tumor. 
O  K           Pre-op.  diag. — Lai'ge  fibroid  or  cyst  of  ovary.    Op.  (E.  A.  C. 

and  G.  W.  M.) — Hysterectomy  for  fibroid  tumor.  Comp. — 
None.    Result,  Aug.,  1913— Well. 

107.  Mar.  24,  1913.     Male — 40.     Recurrent  attacks  right-sided 
O  K           epididymitis.     Op.  (G.  W.  M.) — Epididymectomy.     Comp. 

—None.    Result,  Aug.,  1913— Well. 

108.  Mar.  26,  1913.  Female — 24.  Varicose  veins  of  right  leg. 
Under  the  care  of  Dr.  Herman  Bucholz.     Op.   (H.  B.) — 

O  K  Partial  excision  of  veins.     Comp. — None.     Result,   Nov. 

1,  1913— WeU. 

109.  Mar.  26,  1913.  Male — 25.  Chronic  inflammatory  epididy- 
mitis. Double.  Op.  (G.  W.  M.)— Partial  double  epididy- 
mectomy.     Comp. — None.       Result,     Aug.,     1913 — Well. 

E-j  Reentry,    Sept.    20,    1913 — Remains   of    right    epididymis 

removed.  Drainage.  Sinus  to  stump  of  left  wound  removed. 
Comp.— None.    Result,  Nov.  1,  1913— Well. 

110.  Mar.  27,  1913.  Male — 57.  Tumor  in  right  ihac  fossa. 
Cachexia;  loss  of  weight  and  abdominal  gain.  Pre-op. 
diag. — Cancer  of  cecimi.  Op.  (E.  A.  C.  and  G.  W.  M.) — 
Excision  of  cecum,  ascending  colon  and  a  portion  of  ileum 
and  another  coil  of  small  intestine  together  with  a  portion 

OK  of  the  abdominal  wall  en  masse.    Four  end-closures  and  two 

lateral  anastomoses  of  the  intestine.  Plastic  of  abdominal 
wall  to  cover  defect.  This  operation  was  done  under  the 
principles  of  anoci-association.  It  was  started  with  a  pulse 
of  72,  took  31  hours  and  finished  with  a  pulse  of  80.  There 
was  no  obvious  shock  and  almost  no  postoperative  pain. 
Comp. — Serous  discharge  along  the  course  of  wick — probably 
ascitic  peritoneal  leakage.  Result,  Aug.,  1913 — Well.  Jan., 
1914 — Well  (physician). 

111.  Mar.  27,  1913.     Male— 68.     Cystitis  and  gout  which  were 
P-r  temporarily  reheved  by  rest  in  bed.    Prostatectomy  advised 

and  refused. 

112.  Apr.  4,  1913.  Stout  female — 47.  Stiff,  partially  flexed  knee 
and  symptoms  of  dislocation  of  semilunar  cartilage  of  many 
years'  duration.    No  relief  from  a  recent  ether  manipulation 

E-j  by  another  surgeon.     Op.   (E.  A.  C.  and  G.  W.  M.)— A 

damaged  semilunar  cartilage  removed  in  halves  by  ant. 
and  post,  incisions.  Comp. — None  except  induration  in 
popliteal  space,  probably  from  escaping  fluid.  Result 
Aug.  14,  1913 — Patient  still  limps  badly  and  motion  of 
knee  is  a  little  less  than  90  degrees  but  still  improving. 
Apr.,  1914 — Much  improved. 
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113.  Apr.  6,  1913.    Male — 12.    Acute  right-sided  abdominal  pain. 
Diag. — Acute  appendicitis.     Op.   (G.  W.  M.) — Appendec-  0  K 
tomy.      Appendix    gangrenous.      Comp. — None.      Result, 
Aug.,  1913— Well. 

114.  Apr.  13,  1913.  S.  female — 46.  Irregular  fibrous  enlargement 
of  both  breasts.  Pre-op.  diag. — Chronic  mastitis.  Con't. — 
Dr.  R.  B.  Greenough.  Op.  (E.  A.  C.  and  G.  W.  M.)— 
Amputation  of  both  breasts.  Comp. — None.  Path.  exam, 
showed  fibrosis  with  nearly  complete  disappearance  of  E-s 
glandular  tissue.  In  one  breast  was  an  area  of  cancer  so 
small  that  the  whole  tumor  was  visible  in  low-power  field 

of  microscope.  Comp. — A  slight  necrosis  of  edge  of  skin 
size  of  half-dime.  Result,  Aug.,  191.3 — Well  except  for  a 
small  uncomfortable  tab  on  scar.  This  was  removed  under 
cocaine. 

115.  Apr.  22,  1913.     S.  female— 30.     Clear  history  of  repeated 
attacks  of  appendiceal  colic.    Op.  (E.  A.  C.  and  G.  W.  M.) —  0  K 
Appendectomy  under  local  anesthesia  with  a  few  breaths 

of  nitrous  oxide.  Appendix  strictured;  filled  with  con- 
cretions. Scarcely  any  operative  or  postoperative  pain. 
Comp.— None.    Result,  Aug.  1,  1913— Well. 

116.  Apr.  23,   1913.     Nervous  female — 24.     Persistent  pain  in 
right   iUac   region   worse   at   ctm.     Pre-op.   diag. — Cecum 
mobile.    Op.  (E.  A.  C.  and  G.  W.  M.) — Appendix  was  found  O  K 
plastered  on  cecum  by  a  "Jackson's  veil."    Partial  rotation 

of  cecum  so  that  ileum  entered  from  behind;  appendectomy; 
appendix  normal.  Comp. — None.  Result — Greatly  im- 
proved by  operation  but  still  has  vague  pain  in  right 
abdomen. 

117.  Apr.  24,  1913.  Female— 26.  Persistent  abdominal  dis- 
comfort, nausea,  constipation,  weakness  and  nervousness. 
Came  for  diagnosis  and  x-ray    examination.     A  diagnosis 

of  general  ptosis  was  made  and  operation  was  not  advised.  P-d 
Careful  instruction  in  hygiene  was  given.    Result,  Aug.  29, 
1913 — Considerable     improvement     but     same     symptoms 
persist  (letter). 

118.  Apr.  30,  1913.    Male — 38.  Dislocation  of  wrist  and  fracture 
of    carpal   scaphoid    of    several   weeks'    duration.     Under 
ether  without  incision  the  dislocation  was  reduced  and  the  O  K 
scaphoid  fragment  replaced  by  E.  A.  C.'s  method.    Comp. — 
None.    Result,  Aug.,  1913 — Fair  motion.    Improving. 

119.  May  2,  1913.  S.  female— 43.  E.  A.  C.  had  operated  for 
cancer  of  the  breast  3  years  before.  Palpable  supraclavicular 
gland.  Op.  (E.  A.  C.  and  G.  W.  M.)— Glands  removed  E-d 
from  supraclavicular  space  proved  to  be  normal.  Comp. — 
None.  Result,  Aug.,  1913 — Well.  May,  1914 — Has  since 
been  op.  for  glands  in  opposite  axilla. 
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120.  May  9,  1913.    Male — 25.    Traumatic  amputation  of  finger. 
O  K           Op.  (G.  W.  M.) — Reamputation.     Comp. — None.     Result, 

Aug.,  1913— Well. 

121.  May  12,  1913.  S.  female — 24.  Recurrent  attacks  of  pain 
in  right  iliac  fossa,  dj'smenorrhea  and  prolapse  of  the  right 

O  K  ovary.    Pre-op.  diag. — Chronic  appendicitis.    Op.  (E.  A.  C. 

and  G.  W.  M.) — Removal  of  a  strictured  appendix  and 
suspension  of  right  ovary.  Comp. — None.  Result,  Apr. 
1914— Well. 

122.  May    15,  1913.     M.  female— 42.      Diagnosis— Gall-stones. 
P-r  Lost  her  courage  and  went  home  without  operation.  Result — 

No  report. 

123.  May  19,  1913.     Female — 29.     Admitted  as  an  emergency. 
O  K           Hysteria.     Result,  Sept.,  1913 — No  report. 

124.  May  19,  1913.  Female — 45.  Hematemesis,  distress  and 
vomiting.    Also  profuse  uterine  hemorrhage  and  abdominal 

OK  tumors.    Pre-op.  diag. — Ulcer  of  stomach  and  uterine  fibroid. 

Op.  (E.  A.  C.  and  G.  W.  M.)— No  ulcer.  Hysterectomy  for 
multiple  fibroid  tumors.  Appendectomy.  Comp. — None. 
Result,  Aug.,  1913 — Progressive  improvement,  but  has 
not  yet  recovered  from  her  chronic  invalidism. 

125.  May  19,  1913.    This  case  and  also  Cases  62,  81,  97,  100,  were 
O  K           tertiary  cases  treated  with  salvarsan.     All  were  improved. 

No  more  cases  of  this  kind  will  be  accepted. 

126.  May  20,  1913.     Female— 36.    Three  attacks  of  right-sided 
O  K           abdominal     pain.       Pre-op.     diag. — Chronic     appendicitis. 

Op.  (G.  W.  M.) — Appendectomy.  Freeing  of  abdominal 
adhesions.     Comp. — None.     Result,  Aug.,  1913 — Well. 

127.  May  22,  1913.  Male — 49.  Acute  empyema  of  unknown 
origin,  preceded  by  an  alveolar  abscess.  Condition  very  poor. 
Op.  (E.  A.  C.  and  G.  W.  M.) — Resection  of  rib  and  drainage. 

P-d  Comp. — None.      Result,    Sept.    25,    1913 — Still    discharge 

from  wound.  General  condition  excellent.  Dec.  1,  1913 — 
Has  since  been  op.  on  at  P.  B.  Brigham  Hospital  for  closure 
of  cavity. 

128.  May  23,   1913.     Male— 57.     Right  inguinal  hernia.     Op. 
O  K  (E.    A.   C.    and   G.  W.   M.) — Local   anesthesia.     Ferguson 

method.     Comp. — None.    Result,  Sept.,  1913 — Well. 

129.  May  26,  1913.  Female — 26.  Severe  constant  abdominal 
pain  in  lower  left  quadrant.     Pre-op.  diag. — Chronic  sal- 

O  K  pingitis    and    retroversion.     Op.    (G.    W.    M.) — Left    sal- 

pingectomy. Left  oophorectomy,  appendectomy  and 
ventral  suspension.  Comp. — None.  Result,  Aug.,  1913 
—Well. 

130.  May   26,    1913.     Male— 44.     Septic  dog  bite  of  leg   and 
O  K           popliteal  abscess.    Op.    (E.  A.  C.) — Incision  and  curettage. 

Comp. — None.     Result — No  report. 
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131.  May  28,  1913.  Male— 52.  Hand  crippled  by  a  painful 
swelling  of  the  tendon  sheaths  of  the  \\Tist  and  palm  extending 
into  the  little  finger.  Pre-op.  diag. — Tuberculous  teno- 
synovitis. Op.  (E.  A.  C.  and  G.  W.  M.) — Amputation 
of  httle  finger  with  thorough  dissection  of  gelatinous  tissue 
from  tendons  of  palm  and  wrist,  the  annular  ligament  being  E-d 
divided.  Closed  without  drainage.  Path,  report  showed 
chronic  inflammatory  tissue  not  inconsistent  with  a  tertiary 

or  tuberculous  lesion.     Wassermann  reaction  was  positive. 
Comp. — None.    Result — No  report. 

132.  May  29,  1913.    An  obese  male — 42.    Right  inguinal  hedfe,. 

Op.   (G.  W.   M.) — Radical  cure  of  right  inguinal  hernia.  O  K 
Result,  Aug.,  1913— Well. 

133.  June  3,  1913.  Male — 68.  Ulcerated  carcinoma  of  floor  of 
mouth  at  frenum  and  attached  to  gum.  Op.  (E.  A.  C.) — 
Wide  excision  of  ulcerated  area  with  removal  of  1?  inches 
alveolar  process  and  dissection  of  submental  and  sub- 
maxillary glands  through  floor  of  mouth.  Wound  packed  O  K 
without  sutures.  Comp. — None.  Result,  Aug.,  1913 — 
Well.  Minute  sinus  in  gum.  May  2,  1914 — Reported  to  be 
well. 

134.  June    4,    1913.      Male— 69.      Right   inguinal   hernia.      Op. 

(E.  A.  C.) — Bassini.    Double  sac.    Comp. — None.    Result,  O  K 
Aug.,  1913— Well. 

135.  June  6,   1913.     Thin  feeble  female — 58.     Marked  visceral 
ptosis;  complaining  of  vague,  abdominal  pain  and  distress.  O  K 
x-ray   exam.,   etc.      Operation  not  advised.     Result — No 
report. 

136.  June  11,  1913.  M.  female — 48.  General  abdominal  dis- 
comfort and  nervousness.  Vague  symptoms  which  have 
been  called  "sciatica."  Polypoid  mass  protruding  from  the 
cervix  uteri.  Op.  (E.  A.  C.  and  G.  W.  M.) — Polyp  proved  P-d 
a  pedunculated  cyst  of  cervical  canal.  Excised  with  a  por- 
tion of  base.  Plastic  repair  of  cervix.  Comp. — None.  Path, 
report — Benign.  Result,  Aug.  21,  1913 — Much  better 
but  stiU  has  leucorrhea. 

137.  May  29,  1913.    W.  female— 43.    Widow  of  an  old  patient 

of  E.  A.  C.'s  with  same  disease.     Incipient  tuberculosis.  P-d 
Slept  on  roof  for  25  days  pending  admission  to  state  sani- 
torium.    Con't. — Dr.  John  B.  Hawes. 

138.  June  21,  1913.  Male — 69.  Indigestion  and  epigastric 
pain  for  many  years.  Pre-op.  diag. — Duodenal  ulcer. 
Op.  (E.  A.  C.  and  G.  W.  M.)— Postgastro-enterostomy  for  E-s 
duodenal  ulcer.  (Anoci.)  Comp. — Sterile  serous  discharge 
from  wound  causing  slight  delay  in  healing.  Result,  Apr., 
1914 — Well,  but  cautious  about  diet. 
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139.  June  30,  1913.    Male — 39.    Incompetent  sphincter  ani  due 
OK           to  fistula  operation  many  years  before.    Op.  (E.  A.  C.  and 

G.  W.  M.) — Scar  excised  and  edges  of  sphincter  approxi- 
mated. Comp. — None.  Result,  Aug.  18,  1913 — Improved 
a  great  deal  but  not  yet  perfect  control  of  gas. 

140.  July  8,  1913.  Male — 51.  Another  surgeon  had  performed 
cecostomy  to  permit  irrigation  of  the  colon  for  chronic 
intestinal  stasis.  The  opening  had  contracted  and  was 
painful.     Op.    (E.   A.   C.) — Novocaine.     Excision   of   scar 

0  K  tissue  and  resuture  edge  of  bowel.    Catheter  tied  in.    Comp. 

— None.  Result,  Sept.,  1913 — The  result  of  the  original 
operation  has  been  excellent;  gain  in  weight  and  strength 
and  a  sense  of  well-being  having  replaced  constant  distress, 
depression,  and  malnutrition.  The  second  operation  was 
also  efficacious. 

141.  July  8,  1913.  S.  female — 65.  Chronic  indigestion  and 
epigastric  pain.  Stiff  and  painful  right  shoulder.  Pain  in 
left  hip.  Pre-op.  diag. — Duodenal  ulcer  and  adherent 
subacromial  bursitis.     Op.     (A.  E.  C.  and  G.  W.  M.) — 

O  K  Infolding  ulcer  and  postgastro-enterostomy.     Manipulation 

of  shoulder.  Comp.— None.  Result,  Oct.,  1913 — Well 
except  for  hip,  which  is  still  troublesome  (exam.) 

142.  July  9,  1913.  Large  well-developed  male — 45.  Recurrent 
attacks  of  indigestion  and  epigastric  distress.  Pre-op. 
diag.— Duodenal  ulcer.  Op.  (E.  A.  C.  and  G.  W.  M.)— 
A  contracted  pylorus.     First  portion  of  duodenum  fixed 

E-d  high  and  attached  to  gall-bladder  by  adhesions  (congenital). 

No  ulcer  demonstrable.  Appendix  twisted  and  kinked  and 
wholly  adherent  behind  cecum.  Marked  Lane's  kink 
divided  but  no  plastic  done.  Appendectomy.  Duodenal 
adhesions  not  disturbed.  Comp. — None.  Result,  Sept., 
1913— WeU. 

143.  July  16,  1913.    M.  female— 47.    Cyst  of  right  lobe  of  thyroid, 
O  K  size  of  chestnut.    Op.  (E.  A.  C.  and  G.  W.  M.)— Enucleation 

of  cyst.    Comp. — None.    Result,  Aug.,  1913 — Well. 

144.  July  19,  1913.     Male— 48.     Infected  wound  of  hand.    Op. 
O  K  (G.    W.    M.) — Opening    and    cleaning    wound.      Comp. — 

Cellulitis  to  elbow.    Result — No  report. 

145.  July  24,  1913.  Male — 43.  Persistent  severe  epigastric 
pain.  Pre-op.  diag. — Cancer  of  stomach.  Op.  (E.  A.  C.  and 
G.  W.  M.) — Exploration  showed  inoperable  cancer  cardiac 

E-j  end  of  stomach  and  large  multiple  soft  metastases  of  liver. 

Comp. — Although  nothing  beyond  exploration  was  attempted 

E-d  the  pain  was  greatly  relieved.     Result — The  patient  died 

about  2  weeks  after  his  return  home.  Autopsy  showed 
masses  in  liver  to  be  broken  down  malignant  disease- 
Primary  growth  at  cardiac  opening  of  stomach  and  lower 
esophagus. 
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146.  July  22,  1913.  Male — 74.  Large  inoperable  cancer  of  the 
thyroid  causing  extreme  dysnea  by  displacement  of  the  P-d 
trachea.  Con't. — Dr.  C.  A.  Porter.  Op.  was  undertaken  P-c 
by  Dr.  Porter  as  a  purely  palliative  measure.  Tracheotomy 
was  accomphshed  by  removal  of  a  portion  of  the  growth.  E-s 
Comp. — Severe  secondary  hemorrhage  and  sepsis.  Died  on  E-j 
the  tenth  day  (Aug.  3,  1913). 

147.  July  30,   1913.     Male — 9.     Compound  fracture  lower  end 

of  humerus.    Op.  (G.  W.  M.) — Cleansing  and  replacement  O  K 
of  fragments.    Comp. — None.     Result,  Sept.,  1913 — Slight 
limitation  of  extension.    Flexion  normal. 

Attention  is  called  to  the  fact  that  in  all  cases  operated  on 
by  my  assistant,  Dr.  George  W.  Morse,  the  results  were 
perfect.  In  addition,  I  am  indebted  to  him  for  assistance 
in  the  successful  performance  of  a  few  instances  of  prac- 
tically every  important  operation  in  modern  abdominal  sur- 
gery, for  besides  the  above  list  we  have  since  done  at  the 
hospital  partial  gastrectomy,  choledochotomy,  and  chole- 
dochoduodenostomy. 


KEY  TO  WRITER'S  CRITICISMS 

Summary  of  Errors  Possibly  Due  to  Lack  op  Technical  Skill.   E-s 

Case  39.     Necrosis  of  skin  from  tight  suturing  after  amputation  of 

breast. 
Case  50.     Hernia  following  appendectomy  with  drainage. 
Case  80.     Epididymitis  following  prostatectomy. 
Case  103.  Small  hydrocele  following  radical  cure  of  a  large  hernia. 
Case  114.  Annoying  projection  in  scar  following  amputation  of  breast. 
Case  146.  Secondary  hemorrhage  following  difficult  tracheotomy  for 

dyspnea  in  case  of  cancer  of  thyroid. 

Summary  of  Errors  Possibly  Due  to  Lack  of  Judgment.    E-j 

Case  7.     An  error  of  judgment  was  made  at  the  first  operation  in  regard 

to  drainage. 
Cases  17  and   104.  Annoying  tabs  left  after  hemorrhoid  operation. 

Possibly  they  should  have  been  removed. 
Case  24.     The  duodenum  might  have  been  sutured  rather  than  drained. 
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Case  33.  Possiblj-  choledochoduod  en  ostomy  should  have  been  done 
at  the  first  operation — but  the  patient  recoverd. 

Case  36.     Wisdom  of  excision  of  cecum  was  questionable. 

Case  45.  Nephrectomy  vs.  nephrotomy. 

Case  57.  The  patient  was  allowed  to  go  home  too  soon. 

Case  109.  Whole  epididymis  should  have  been  removed  at  first  opera- 
tion. 

Case  112.  Perhaps  it  would  have  been  better  to  have  left  the  post,  half 
of  the  cartilage  than  to  have  made  a  second  incision. 

Case  146.  There  was  but  little  hope  even  of  prolonging  life.  Perhaps 
no  attempt  should  have  been  made. 


Summary  of  Errors  Possibly  Due  to  Lack  of  Care  or 
Equipment.    E-c 

Case  18.     The  sepsis  in  this  case  was  very  mild  and  did  not  delay  the 

convalescence.     Iodine  preparation  was  used  at  this  time  and 

afterward  abandoned. 
Cases  74  and  138.     Serous  wound  leakage  following  the  use  of  quinine 

urea  in  the  anoci  technique.    We  probably  used  it  too  thoroughly. 

No  harm  was  done  and  no  real  delay  of  the  convalescence  caused. 

These  cases  are  mentioned  because  of  all  other  closed  cases  had 

perfect,  dry,  primary  union,  nor  was  there  undue  sepsis  in  drained 

cases. 


Summary  of  Cases  where  Error  was  made  in  Diagnosis,  although 
Happily  no  Serious  Results  Followed.    E-d 

Cases  1,  18,  90,  142.  Cases  in  which  appendectomy  was  done  and  the 
symptoms  were  relieved,  but  the  diagnosis  were  incorrect. 

Cases  51,  90,  119.  Needless  exploratory  operations  under  cocaine. 

Cases  61  and  86.  Exploratory  craniotomies  under  slightly  incorrect 
diagnoses. 

Case  78.     The  mistake  in  diagnosis  might  be  passed  as  good  judgment. 

Case  105.  Intussusception  was  mistaken  for  appendicitis. 

Case  131.  Possibly  medicinal  treatment  might  have  been  as  effective. 

Case  145.  The  diagnosis  was  con-ect,  but  its  certainty  would  have  saved 
a  useless  operation. 


Sumaiary  of  Cases  in  which  the  Condition  of  the  Patient  was 
Partly  Responsible  for  the  Poor  Result.    P-c 

Cases  24,  36,  146.  In  these  cases  the  enfeebled  condition  of  the  patient 
was  partly  to  blame  for  the  result.  These  operations  were  all 
desperate  attempts  to  relieve  unbearable  conditions. 
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StTMMARY   OF  THE   CaSES   IN   WHICH  THE   NaTURE   OR  ExTENT  OF  THE 

Disease  was  the  Main  Cause  for  Failure.     P-d 

Cases  10,  39,  42,  53,  55,  68,  85,  96,  145,  146.    Either  inoperable  cases 

of  cancer  or  cases  in  which  operation  offered  little  hope. 
Cases  74,  94,  117.    Severe  grades  of  ptosis.    They  were  benefited  but 

not  cured. 
Cases  8  and  76.    Cases  of  chronic  nephritis,  but  the  symptoms  for  which 

they  came  were  successfully  relieved. 
Cases  12  and  43.    Cases  of  apoplexy. 
Case  24.    Diffuse  chronic  pneumococcus  infection. 
Case  54.     Oblique  fracture  of  the  clavicle  which  always  leaves  some 

deformity. 
Case  65.    Hypophyseal  tumor. 
Case  86.    Cerebral  abscess. 
Cases  45  and  92.    Organic  heart  disease. 
Case  127.    Neglected  empyema. 
Case  136.  Leucorrhea. 
Case  137.    Pulmonary  tuberculosis. 

Cases  who  Refused  to  Accept  Treatment.     P-r 

Cases  8,  35,  84,  99,  11,  122.  All  these  patients  preferred  their  known 
discomforts  to  the  risks  of  surgery.  They  were  told  that  there  was 
no  necessity  for  operation.  Operation  was  advised — not  insisted 
upon. 

Surgical  Calamities.    C 

Case  36.  Pneumonia  coming  three  weeks  after  a  successful  lapa- 
rotomy. 

Case  45.  Sudden  death — perhaps  from  embolism — in  a  convalescent 
patient  whose  wound  is  healed  may  fairly  be  included  in  the 
calamities  of  surgery.  It  is  right  to  acknowledge  that  such  calami- 
ties occur,  although  both  these  patients  were  very  unfavorable 
subjects  for  surgery. 


Suggestions  for  Improvement  when  Failure  in  Treat- 
ment HAS  Been  Admitted,  Recorded,  ant)  its  Causes 
Analyzed  as  to  Our  Power  to  Control  Them 

In  a  general  way  all  the  errors  of  surgical  knowledge,  skill, 
judgment,  care  and  diagnosis  are  controllable  to  a  great 
extent  by  organization.  A  great  step  will  be  made  in  this 
direction  by  the  mere  publicity  of  the  end-result  system, 
for  it  will  soon  tend  to  make  it  the  custom  for  the  young 
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man  who  wishes  to  make  a  reputation  always  to  aim  to  put 
off  on  his  superiors  the  cases  which  he  knows  are  likely  to 
turn  out  badly,  instead  of  attempting  difficult  operations 
himself,  because  he  has  no  reputation  to  lose.  The  young 
surgeon  should  get  his  technical  training  in  doing  easy  cases 
perfectly.  \Mien  he  can  do  all  the  common  simple  opera- 
tions perfectly  he  may  begin  to  do  the  really  difficult  ones 
to  help  his  seniors  out.  He  can  cultivate  his  judgment  by 
picking  out  the  cases  which  he  knows  he  can  do.  Judgment 
is  harder  to  acquire  than  skill. 

On  the  other  hand  the  chief  of  service,  loaded  with  the 
difficult  cases,  will  be  obliged  to  give  to  his  younger  col- 
leagues the  easy  ones,  so  that  he  may  have  time  to  attend  to 
the  difficult  ones  himself.  \Mien  he  asks  a  junior  to  do  a 
series  of  difficult  cases,  he  will  pick  out  that  junior  for  his 
fitness  to  do  the  work.  \Mien  he  himself  realizes  his  own 
failures  in  certain  classes  of  difficult  cases  by  comparison  with 
other  hospital  reports,  he  will  send  some  one  of  his  more 
experienced  juniors  to  other  clinics  to  learn  new  methods, 
and  will  give  this  man  an  opportunity  to  develop  these  new 
methods  on  his  return.  ^Mien  it  grows  to  be  the  spirit  of 
the  hospital  that  no  subordinate  is  to  get  a  poor  result,  unless 
it  is  impossible  to  obtain  the  services  of  his  superior,  or 
unless  he  is  chosen  by  his  superior  because  of  his  fitness  to 
take  charge  of  the  case  in  hand,  a  great  improvement  in 
esprit  de  corps  will  be  achieved.  At  present  in  many  hospi- 
tals the  good  will  of  the  senior  in  provate  practice  has  more 
potency  on  the  esprit  de  corps  than  the  idea  of  "team  work" 
to  obtain  the  best  possible  results.  This  tends  to  develop 
and  place  in  power  the  subservient  assistant  rather  than  the 
independent  thinker  who  respects  a  demonstrated  fact  more 
than  the  dictum  of  an  authority. 

To  illustrate  more  in  detail  the  possible  improvement 
from  organization,  let  us  take  a  few  examples  from  page  85 
under  each  heading. 
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ERRORS    FROM    LACK    OF    SURGICAL    KNOWLEDGE    OR    SKILL 

Case  50.  Hernia  following  drainage  in  cases  of  acute 
appendicitis  is  a  very  common  complication  occurring  in 
perhaps  one-third  of  the  cases.  Is  any  one  doing  anything 
to  improve  our  methods  of  operating  so  as  to  avoid  this 
unpleasant  and  often  dangerous  sequel?  At  most  great 
hospitals  no  one  is  even  making  an  effort  to  find  out  how 
often  it  occurs,  much  less  to  find  the  relative  frequency 
according  to  the  method  of  incision.  Even  leaving  human- 
ity out  of  consideration,  every  case  that  returns  for  a  second- 
ary operation  for  a  preventable  hernia  is  an  expense  to  the 
hospital  of  the  per  capita  cost  per  day  multiplied  by  the 
number  of  days  of  his  stay  for  the  second  operation.  Cal- 
culate what  sum  this  will  be  in  any  large  hospital! 

In  a  large  hospital,  if  the  chief  of  service  should  assign 
one  member  of  the  staff  to  investigate  and  solve  this  prob- 
lem it  could  be  done — at  least  the  percentage  could  be  much 
reduced.  The  only  objection  would  be  that  the  rest  of  the 
staff  might  fear  that  the  public  would  hear  too  much  about 
the  operator  who  performed  this  important  service! 


ERRORS   OF   SURGICAL  JUDGMENT 

These  would  be  diminished  in  number  if  the  custom  were 
established  of  making  it  a  routine  to  consult  other  members 
of  the  staff  for  important  decisions  and  to  place  this  con- 
sultation on  record  as  in  Cases  24  and  33.  But  the  seeking 
of  advice  should  never  imply  that  it  is  necessary  to  accept  it. 


ERRORS   OF  CARE 

It  is  obvious  that  organization  has  much  to  do  with  these. 
For  instance,  the  occurrence  of  sepsis  should  be  under  con- 
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stant  surveillance  and  rigidly  and  authoritatively  investi- 
gated. From  a  financial  point  of  view  alone,  this  should 
be  done;  the  expense  would  be  saved  in  the  diminution  of 
waste  products.  Every  little  stitch  abscess  should  be  traced 
to  its  source,  for  straws  show  the  direction  of  the  wind. 


ERRORS  or  DIAGNOSIS 

Cases  1,  18,  90,  142,  are  instances.  How  can  organiza- 
tion improve  this?  The  mere  enforcement  of  the  end-result 
system  is  a  tremendous  advance.  Compel  the  operator  to 
commit  himself,  and  when  a  diagnostician  is  found,  give  him 
all  honor. 

The  writer  has  already  pointed  out  the  fact  that  more 
pathologic  appendices  are  found  in  laparotomies  for  other 
diagnoses  than  are  found  in  cases  operated  on  for  "chronic 
appendicitis."  This  statement  could  be  readily  proved  or 
disproved  by  the  staff  of  any  hospital  if  they  would  under- 
take to  write  down  before  every  laparotomy  their  opinion 
as  to  the  condition  of  the  appendix.  Organization  could 
oblige  them  to  do  this  and  thus  sharpen  their  sense  for  diag- 
nosis, and  contribute  to  science  as  well. 

When  we  now  turn  to  the  causes  of  failure  due  to  the 
patient — his  enfeebled  condition,  his  advanced  disease,  or  his 
obstinate  refusal  to  cooperate  in  treatment — we  must  turn 
to  public  education  for  the  remedies. 

For  instance;  some  of  the  practitioners  of  this  community 
still  give  purgatives  for  acute  abdominal  conditions  and 
wait  until  these  have  failed  before  calling  a  surgeon  or  send- 
ing the  case  to  a  hospital.  Many  of  the  failures  of  acute 
appendicitis  are  due  to  this  cause.  Why  should  not  the 
hospital  notify  the  physician  of  his  share  in  the  responsibility 
for  such  failures?  This  could  be  done  without  offence  by 
an  efficiency  committee. 

When  we  consider  the  patient's  disease,  the  value  of 
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publicity  goes  beyond  the  physician  to  the  patient.  Nearly 
twenty  per  cent  of  our  cases  were  neglected  cancer  of  one 
organ  or  another.  \Miy  should  not  the  prominent  hospitals 
of  a  community  issue  a  bulletin  describing  the  early  symp- 
toms of  cancer?  Let  the  community  know  that  when  people 
past  middle  life  have  loss  of  weight  ■^\^thout  known  cause 
they  should  consult  their  physician;  that  lumps  in  the  breast, 
irregular  menstruation,  distaste  for  food,  constipation  or 
diarrhea  replacing  life-long  regularity  of  the  bowels,  are 
respectively  early  symptoms  of  cancer  of  the  breast,  uterus 
stomach,  and  intestine. 

In  cases  where  a  patient  refuses  treatment,  and  it  is  clear 
that  such  treatment  is  necessary,  it  must  always  be  remem- 
bered that  where  one  personality  fails  with  the  patient, 
another  mav  succeed. 


THE  CALAMITIES  OF  SURGERY 

If  we  admit  that  these  are  beyond  our  control,  the  patient 
and  the  pubhc  have  as  much  right  to  knowledge  of  them  as 
has  the  medical  profession.  That  sudden  death  may  excep- 
tionally follow  the  injection  of  diphtheria  antitoxin,  that 
trivial  operations  may  be  fatal  in  the  presence  of  the  status 
lymphaticus,  that  pulmonary  embolism  occasionally  occurs 
after  surgical  operations,  and  that  other  unexpected  dis- 
asters are  not  unknown  in  medical  practice,  are  facts  which 
should  be  acknowledged  and  faced.  The  percentage  of  their 
occurrence  in  the  big  hospitals  should  be  known,  and  every 
effort  should  be  made  to  find  the  means  of  their  prevention. 
In  the  case  of  pulmonary  embolism,  for  instance,  there  must 
be  some  matter  of  technique  in  the  handling  of  the  wound 
which  is  responsible  for  its  occurrence.  This  is  a  good  sub- 
ject for  a  scholarship  or  a  prize  essay  research,  or  for  investi- 
gation by  some  ambitious  young  surgeon  who  seeks  pro- 
motion. 
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It  may  seem  to  some  of  the  readers  of  these  remarks  that 
many  of  the  facts  that  have  been  mentioned  should  be  the 
property  of  the  medical  profession  and  not  of  the  lay  public. 
This  would  be  the  view  of  the  older  members  of  the  profes- 
sion who  have  not  yet  felt  the  change  that  has  come  about  in 
recent  years  in  the  matter  of  publicity  of  medical  and  surgical 
experience.  Now  that  the  latest  operation  has  become 
dinner-table  conversation  and  forms  a  considerable  part  of 
the  entertaining  news  among  all  classes,  much  of  the  hum- 
bug of  medical  practice  is  passing  away.  The  entrance  of 
many  women  of  the  better  classes  into  social  service  and 
other  philanthropic  work  is  another  factor  which  makes  it 
necessary  for  the  modern  medical  man  to  stick  as  closely  as 
possible  to  facts  in  his  statements  to  his  patients. 

There  is  also  a  definite  change  in  the  sentiment  of  the 
insurance  companies  toward  the  physician.  The  workman's 
compensation  act  makes  it  a  matter  of  dollars  and  cents  to 
put  the  sick  or  injured  workman  back  as  a  wage-earner  as 
soon  as  possible.  The  agents  of  insurance  companies  are 
already  differentiating  between  one  hospital  and  another, 
according  to  the  actual  service  that  can  be  rendered  to  their 
client.  They  are  beginning  to  have  a  disrespect  for  the  old- 
fashioned  sentimentality  and  so-called  ethical  rules  of  the 
profession.  The  writer  beUeves  that  it  is  time  for  the  hospi- 
tals of  the  country  to  realize  that  they  must  conduct  their 
affairs  on  a  basis  of  actual  accomplishment  rather  than  on  the 
old  basis  of  having  "successful  practitioners"  honor  them 
by  their  shields  of  social  reputation. 

CONCLUSION 

There  are  many  corollaries  to  this  theor}^  of  hospital 
management.  It  is  at  once  obvious  that  this  method  makes 
it  necessary  to  assign  the  cases  to  the  members  of  the  staff 
according  to  the  actual  ability  of  the  individual  members  to 
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successfully  deal  with  the  type  of  case  in  question.  Assign- 
ment of  the  different  cases  by  the  calendar  of  by  seniority 
alone  must  be  abandoned.  Likewise  promotion  which  takes 
into  consideration  demonstrated  success  in  treatment  must 
supplant  promotion  by  seniority  or  social  or  political 
influence. 

It  will  no  longer  be  possible  for  surgeons  to  hold  hospital 
positions  merely  to  increase  their  prestige  for  private  prac- 
tice. To  hold  their  connection  with  the  hospital  as  they  grow 
older  they  must  specialize  more  and  more  in  the  branches 
for  which  their  peculiarities  of  skill  or  temperament  actually 
fit  them,  and  they  must  hold  their  title  to  do  even  these 
cases  against  the  aggressive  study  of  some  junior  who  is 
assigned  to  be  the  substitute  for  them  when  not  on  duty. 

It  means,  too,  opportunity  for  the  young  surgeon  to  do 
many  of  the  operations  which  at  most  hospitals  his  senior 
does  now,  and  it  means  graduate  instead  of  student  assist- 
ance for  the  most  difficult  cases. 

It  means  that  the  trustees  of  hospitals  must  admit  it  as  a 
part  of  their  duty  to  see  that  some  investigation  is  made  as 
to  the  quality  of  the  product  which  their  hospital  factories 
give  to  the  pubUc. 

It  means  that  the  surgeons  at  the  smaller  suburban 
non-teaching  hospitals  should  be  compelled  to  train  their 
judgment  by  avoiding  cases  which  are  likely  to  lead  to 
unfavorable  results. 

It  means  regular  visits  to  such  hospitals  by  consulting 
surgeons  from  neighboring  medical  centres,  or  else  beaten 
paths  by  which  diSicult  cases  are  transferred  to  medical 
centres. 

It  means  a  more  careful  distribution  of  cases  among  all  the 
hospitals  of  the  community. 

Conversely  it  means  the  recognition  of  able  surgeons  in 
local  hospitals  and  the  demand  for  such  individuals  in  medi- 
cal centres.     It  also  means  the  refusal  by  the  great  central 
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hospitals  of  the  cases  which  can  be  perfectly  well  done  by  the 

local  operators. 

Another  corollary  is  the  establishment  of  standards  in  the 

more  definite  classes  of  cases,  as  the  writer  has  already 

pointed  out  in  a  paper  on  ninety-eight  consecutive  cases  of 

appendicitis,  in  which  a  standard  was  set  as  follows: 

Mortality 0 

Diagnostic  errors 39  per  cent. 

Failure  of  first  intention,  etc 18  per  cent. 

These  errors  were  academic  rather  than  practical,  but 
were  of  vital  importance  if  we  are  to  pretend  to  make  a 
science  of  clinical  surgery.  The  39  per  cent,  of  diagnostic 
errors  did  no  harm,  nor  did  the  failure  of  first  intention, 
except  for  a  delay  of  canvalescence  in  two  cases.  But  the 
fact  that  no  more  pathologic  appendices  are  found  in  a 
series  of  "interval  appendices"  than  are  found  in  an  equiva- 
lent number  of  laparotomies  for  other  causes  shows  that  our 
standard  of  diagnosis  is  a  low  one  and  needs  further  attention. 

The  establishment  of  standards  will  react  on  private 
practice  so  that  the  public  will  learn  how  to  seek  competent 
help  in  all  branches  of  medicine  and  surgery,  and  will  be 
able  to  obtain  that  help  at  reasonable  rates. 

In  the  opinion  of  the  writer  the  time  must  come  when  the 
great  hospitals  must  advertise  truthfully  the  skill  which  is 
possessed  by  the  members  of  their  staffs.  Already  it  is  cus- 
tomary to  have  a  hospital  position  considered  by  the  laity  as 
a  guarantee  of  a  high  standard  of  work,  and  vice  versa.  The 
time  will  soon  come  when  the  hospital  in  its  turn  will  demand 
of  the  members  of  its  staff  proof  of  their  right  to  hold  their 
positions. 

It  is  the  intention  of  this  hospital  to  carry  out  its  work  on 
the  basis  of  the  end  result  system,  and  to  refer  to  other 
surgeons  who  have  demonstrated  higher  standards  of  effici- 
ency any  cases  which  demand  superior  skill  to  that  which 
we  have  demonstrated. 
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We  do  not  enter  into  competition  with  more  skillful  sur- 
geons for  cases  among  the  well-to-do  classes,  but  for  cases  of 
moderate  means  we  offer  an  opportunity  to  get  surgical 
service  of  a  liigh  standard  at  prices  but  little  above  our 
actual  cost  for  maintenance. 

If  enough  general  practitioners  will  stand  by  us  in  this 
endeavor  to  introduce  fair  play  into  surgery,  we  believe  that 
even  our  modest  competition  may  in  time  force  the  large 
hospitals  into  conducting  their  surgical  departments  on  the 
simple  series  of  questions: 

^Yl^at  was  the  matter? 

Did  they  find  it  out  beforehand? 

Did  the  patient  get  entirely  well? 

If  not — why  not? 

Was  it  the  fault  of  the  surgeon,  the  disease,  or  the  patient? 

What  can  we  do  to  prevent  similar  failures  in  the  future? 

In  our  charitable  hospitals  it  is  the  duty  of  no  person  or 
department  to  ask  these  questions.  It  is  a  disagreeable 
duty  which  neither  the  staff  nor  the  board  of  trustees  nor 
the  superintendent  has  the  strength  to  assume  alone.  An 
efficiency  committee  composed  of  members  of  each  of  these 
departments  should  assume  this  burden.  The  cooperation 
of  the  board  of  trustees  is  necessary  both  to  authorize  the 
expense  and  to  guarantee  the  standard  of  the  work  reported. 

Even  if  a  detailed  report  is  not  published,  a  typewritten, 
review  should  be  kept  for  the  use  of  the  efficiency  committee. 

When  this  step  is  taken  by  our  great  hospitals,  true  clinical 
science  will  begin. 


DISCUSSION  ON  THE  PAPERS  OF  DRS.  DICKINSON 
AND  CODMAN 

Dr.  Edwin  B.  Cragin  (by  title). — Hospital  efficiency 
measured  in  terms  of  product  means  accomplishment  of  the 
greatest  amount  of  work  with  the  least  amount  of  friction. 
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Friction  then  should  be  one  of  the  first  handicaps  a  hospital 
should  seek  to  eliminate,  and  the  first  element  of  friction  to 
which  I  shall  call  attention  is  that  which  sometimes  exists 
between  the  Board  of  Managers  and  the  Medical  Board  or 
Medical  Officers  of  the  hospital.  This  friction  is  usually  due 
to  misunderstandings  which  could  easily  be  cleared  provided 
the  medical  staff  was  represented  by  one  or  more  of  its  mem- 
bers on  the  Board  of  Managers.  It  is  not  feasible  in  every 
hospital  to  imitate  the  conditions  present  in  the  institution 
which  it  is  my  privilege  to  serve,  where  the  attending  surgeon 
is  the  President  of  the  Board  of  Managers  and  yet  the  smooth 
working  of  that  system  has  demonstrated  the  absence  of  fric- 
tion when  hospital  problems  are  freely  discussed  from  the 
view-point  both  of  the  attending  staff  and  the  Board  of 
Management. 

Another  condition  avoiding  friction  and  promoting  hos- 
pital efficiency  is  a  single-headed  continuous  service.  In  no 
other  way  can  so  deep  an  interest  in  a  hospital  service  be  devel- 
oped and  in  no  other  way  can  an  attending  surgeon  be  brought 
to  feel  so  keenly  his  responsibility  alike  for  the  welfare  of  the 
institution  and  the  patients.  The  single-headed  continuous 
service  of  course  implies  an  able  assistant  with  sufficient  train- 
ing and  experience  to  enable  him  to  serve  as  acting  head  in  all 
emergencies  and  during  the  absence  of  his  chief. 

With  its  Board  of  Managers  and  its  attending  staff  thus 
organized  the  following  factors  in  hospital  efficiency  deserve 
emphasis : 

1.  The  care  of  the  sick. 

2.  The  training  of  nurses. 

3.  The  teaching  of  internes  and  students. 

4.  The  teaching  of  the  profession. 

5.  Social  service. 

First  of  all  must  stand  as  the  chief  object  of  every  hospital 
the  skilful  care  of  the  sick  and  in  calling  attention  to  the  pos- 
sible development  of  other  factors  in  hospital  efficiency,  this 
first  must  not  be  forgotten.  Patients,  whether  medical,  surgi- 
cal, or  obstetrical  may  be  used  for  the  teaching  of  nurses, 
internes,  students,  and  practitioners  only  insofar  as  it  does 
not  interfere  with  their  most  skilful  and  humane  treatment. 
A  modern  hospital  is  not  only  dependent  for  its  success  and 
efficiency  on  its  corps  of  trained  nurses,  but  is  under  obligation 
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to  use  its  facilities  in  giving  its  nurses  the  best  possible  train- 
ing for  their  life-work.  This  can  best  be  accomplished  by 
hearty  cooperation  between  the  chief  attending  and  the  Prin- 
cipal of  tbe  Training  School.  No  hospital  today  is  making  the 
most  of  its  opportunities  unless  it  is  regarded  both  by  its  Board 
of  Managers  and  its  attending  staff  as  a  teaching  institution 
as  well  as  an  institution  for  the  care  of  the  sick.  It  has  been 
clearly  demonstrated  that  during  the  last  few  years  in  a  hospital 
connected  with  a  medical  school  not  only  can  the  opportuni- 
ties »for  the  study  of  medical,  surgical,  obstetrical,  and  path- 
ological conditions  be  made  use  of  b}'  graduates  in  medicine, 
but  that  undergraduate  students  may,  without  injury  to  the 
patients,  not  only  gain  great  advantage  from  the  hospital  but 
be  of  great  advantage  to  the  hospital.  That  this  advantage  to 
the  hospital  is  coming  to  be  appreciated  is  shown  by  the  fact 
that  of  late  at  the  College  of  Physicians  and  Surgeons,  New 
York,  more  hospitals  have  applied  for  medical  clerks  and 
surgical  dressers  than  we  have  been  able  to  accommodate. 

These  undergraduate  students  are  of  advantage  to  the 
hospital  in  stimulating  both  internes  and  attending  staff  to 
the  highest  class  of  work  in  diagnosis,  prognosis,  and  treat- 
ment. Medical  clerks  and  surgical  dressers  are  critical,  and 
student  criticism  is  often  helpfully  stimulating. 

Another  phase  of  hospital  efficiency  is  that  of  educating  the 
profession.  The  special  privilege  of  a  large  medical  or  surgical 
service  carries  with  it  an  obligation  to  give  to  those  of  the 
profession  not  thus  favored  the  results  of  the  treatment  of 
larger  series  of  cases  than  can  be  observed  in  private  practice. 
This  implies  careful  histories  and  careful  following  of  the 
cases  as  far  as  possible  after  they  leave  the  hospital,  as  for 
instance,  records  of  the  condition  three  months  and  a  year  after 
leaving  the  institution.  In  this  way  the  permanent  results  may 
be  tabulated  and  the  relative  value  of  different  operations  be 
determined. 

No  hospital  makes  the  most  of  its  opportunities  today  unless 
it  is  equipped  for  more  or  less  work  along  the  lines  of  social 
service.  The  duplication  of  charitable  organizations  already 
in  existence  in  the  same  town  is  unwise,  but  no  hospital  is 
thoroughly  efficient  today  which  discharges  a  homeless,  helpless 
patient,  whether  man,  woman,  or  child  without  first  putting 
that  patient  in  touch  with  that  organized  charity  which  is 
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best  equipped  for  dealing  with  that  need.  Thus  far  my  re- 
marks have  been  appHcable  to  the  general  hospital.  The 
problem  may  now  be  made  more  concrete.  How  can  the 
American  Frauenklinic  be  made  efficient?  The  trend  of  med- 
ical schools  throughout  the  country  seems  to  be  to  unite  the 
chairs  of  Obstetrics  and  Gynecology  under  one  head  and  to 
own  or  control  near  at  hand  a  Frauenklinic  to  which  the  head 
of  the  department  shall  devote  the  most  of  his  time.  In  my 
own  judgment  the  best  teacher  of  a  practical  subject  like 
obstetrics  is  one  who  keeps  in  touch  with  private  practice. 
This  means  having  private  obstetric  cases  go  to  the  hospital. 
The  consulting  rooms  may  be  located  either  in  the  hospital  or 
in  the  home  of  the  obstetrician,  according  to  the  convenience 
of  location,  but  the  private  work  in  both  obstetrics  and  gynecol- 
ogy can  be  chiefly  done  in  the  hospital  and  with  little  conflict 
between  the  two.  It  has  been  argued  that  the  upper  classes 
will  not  go  to  a  hospital  for  their  confinements.  The  speaker, 
from  practical  experience,  is  able  to  refute  this  argument. 
Two  things  alone  are  essential:  Attractive  private  rooms  and 
education  of  the  laity  in  the  advantages  of  hospital  care.  With 
a  well-equipped  Frauenklinik,  with  the  head  of  the  institution 
devoting  most  of  his  time  to  it  and  with  careful  attention  to 
the  important  factors  of  hospital  efficiency  which  have  been 
emphasized  there  is  presented  a  standard  which  may  well  be 
aimed  at. 

Dr.  Philander  A.  Harris. — With  reference  to  the  poten- 
tiality for  efficiency,  there  is  no  doubt  that  Dr.  Dickinson  has 
struck  a  note  which  should  resound  and  have  a  far-reaching 
effect.  Take  the  matter  of  nurses;  in  New  Jersey  we  have  a 
little  over  1,000,000  people  in  what  we  call  the  metropolitan 
district,  and  when  we  add  the  suburb  of  Newark,  we  have 
5,000,000  or  6,000,000  of  people,  consequently  a  great  many 
hospitals.  In  these  hospitals  it  has  been  the  fashion  of  late  for 
the  superintendent  of  nurses  to  print  the  nurses'  notes  of  cases. 
I  do  not  know  whether  that  plan  prevails  in  Boston  or  not.  I 
found  this  plan  introduced  in  one  of  the  hospitals  where  I 
visited.  I  found  it  introduced  also  in  another  hospital  where  I 
regularly  attend  gynecological  cases,  and  I  said  to  a  nurse, 
"  How  do  you  like  this?"  She  replied,  " I  think  the  sheet  looks 
nice,  but  it  takes  a  great  deal  of  time."  I  said  to  her,  "You 
can  write,  can  you  not?"  "Yes."  I  asked  her  to  write  her 
opinion  of  this  plan  in  her  own  handwriting  to  see  whether  her 
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writing  was  legible  or  not,  and  she  at  once  did  so.  I  found 
that  her  writing  was  only  fairly  legible. 

It  seems  to  me  when  we  allow  the  nursing  system  to  go  to 
work  and  print  the  nurses'  notes  and  take  unnecessary  time 
they  should  show  us  the  advantage  of  it.  I  have  never  been  able 
to  read  the  bedside  notes  of  any  nurse  who  was  graduated  from 
a  hospital. 

To  get  down  to  the  question  of  efficiency,  about  eighteen 
years  ago  I  discovered  that  a  patient  had  bled  to  death  after  an 
abdominal  section,  and  then  it  occurred  to  me  that  observations 
of  the  pulse  were  not  made  often  enough;  so  at  that  time  I 
wrote  down  a  standing  instruction  to  the  effect  that  the  pulse 
must  be  taken  every  twenty  minutes  if  the  pulse  rate  gets  to  be 
twenty  beats  faster  than  it  was  after  operation,  and  that  then 
the  one  who  operated  should  be  notified.  I  added  to  this 
standing  instruction  from  time  to  time  as  applying  to  my  gyneco- 
logical service.  These  instructions  were  left  with  the  heads  of 
divisions  and  worked  very  well.  Then  I  came  out  with  a  second 
edition,  a  third,  and  finally  a  fourth  edition,  and  it  was  always 
written  on  the  top,  "Standing  instructions.  These  only  apply 
to  the  gynecological  service  of  Dr.  Harris."  These  instruc- 
tions consisted  of  certain  things  to  be  done  under  certain 
conditions.  These  instructions  grew  until  the  nursing  in  the 
hospital  was  controlled  by  them.  One  of  the  hospitals  carried 
out  these  standing  instructions  as  a  labor-saving  proposition 
because  it  took  care  of  the  more  important  things  which  were 
necessary  for  nurses  to  do  under  certain  conditions. 

1  think  that  the  duplication  and  reduplication  of  effort  with 
the  coming  in  of  a  new  superintendent  of  nurses  and  chang- 
ing the  regime  is  an  absolute  waste  of  time.  While  doubtless 
this  system  could  be  improved,  yet  if  a  staff  of  twelve  people 
would  unanimously  adopt  this  system  I  am  sure  they  would 
appreciate  the  fact  that  these  instructions  are  labor-saving. 

Dr.  Le  Roy  Broun. — Dr.  Dickinson  referred  to  the  Asso- 
ciated Out-patient  Clinics  of  New  York,  and  what  we  have  been 
trying  to  do.  This  association  is  composed  of  representatives 
of  almost  all  of  the  clinics  of  New  York  City.  The  association 
meets  annually  and  also  on  call.  The  executive  committee,  of 
which  I  have  been  a  member,  meets  monthly  and  has  a  paid 
executive  secretary  who  gives  his  entire  time  to  the  work  in  hand. 
A  great  deal  of  work  has  been  done  and  much  time  and  earnest 
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thought  have  been  given  to  the  free  clincial  problem  of  New 
York  City. 

One  part  of  the  work  has  been  that  of  organizing  the  various 
departments  of  medicine  and  surgery  into  associations  as  the 
Associated  Gynecokigical  Out-patient  Clinics,  the  Associated 
Genito-urinary  Out-patient  Clinics,  Pediatric,  Surgical,  etc. 

At  the  request  of  the  parent  association  the  associated  spe- 
cialties have  after  considerable  labor  drawn  up  a  common  his- 
tory card  for  each  specialty  to  be  used  throughout  all  the  clinics 
in  the  city.  They  have  also  submitted  what  in  their  opinion 
ahould  be  the  essential  clinical  equipment  for  each  branch. 

The  recommendations  represent  much  thought  and  the 
experience  of  able  men.  The  recommendations  together  with 
the  approved  common  history  card  were  forwarded  to  the  heads 
of  every  clinic  in  the  city,  with  the  urgent  request  from  the 
parent  association  that  they  should  be  adopted  in  order  that 
the  best  results  could  be  obtained. 

While  in  every  instance  this  request  was  favorably  received, 
in  no  instance,  so  far  as  I  know,  have  they  been  put  into  effect. 
All  of  our  eflForts  have  been  pigeon-holed,  and  I  am  afraid  they 
may  stay  there. 

The  only  practical  way  in  which  I  feel  we  can  get  the  results 
we  wish  is  to  have  all  the  clinics  of  the  city  responsible  in  a 
degree  to  the  local  Board  of  Charities.  That  such  a  board 
in  recognizing  this  responsibility  should  compensate  the  clinics 
by  paying  into  their  treasury  a  yearlj'  sum  based  on  the  per 
capita  attendance.  Such  an  arrangement  is  equable,  since  it 
transfers  the  cost  of  the  care  of  the  sick  poor  to  the  entire  popu- 
lation of  the  city  and  not  have  it  borne  as  at  present  by  the 
managers  of  the  various  hospitals. 

If  hospitals  and  clinics  should  receive  such  a  per  capita 
allowance  the  local  board  of  charities  could  and  would  through 
such  a  body  as  the  Associated  Out-patient  Clinics  demand 
that  a  common  history  card  be  adopted  and  carefully  kept,  and 
that  such  clinics  must  afford  every  applicance  needed  for 
thorough  and  accurate  work. 

So  long  as  the  majority  of  the  large  cities  clinics  are  inde- 
pendent and  have  no  responsibility  to  a  common  governing 
board,  just  so  long  will  there  be  a  lack  of  united  work.  Intro- 
duce the  money  compensation  to  the  managers  of  the  clinics. 
Form  such  a  governing  board  and  it  will  be  easy  to  bring  about 
the  reforms  that  we  are  so  anxious  to  put  into  force. 


a  critical  review  of  fi\^  hundred  pub- 
lished and  l'xpliblished  cases  of 
abdominal  cesarean  section  for 
ecla:\ipsia 


By  Reuben  Peterson,  M.D. 
Ann  Harbor,  Mich. 


Three  years  ago  I  laid  before  this  Society  the  results  of  an 
analysis  of  530  published  and  unpubHshed  cases  of  eclampsia 
treated  by  vaginal  Cesarean  section.  Even  if  the  conclu- 
sions of  this  paper  have  not  been  accepted  in  their  entirety, 
at  least  their  presentation  has  given  rise  to  free  discussion 
and  in  that  way  good  has  resulted.  For  the  past  three 
years  I  have  been  engaged  in  collecting  published  and  unpub- 
lished cases  of  eclampsia  treated  by  abdominal  Cesarean 
section  in  order  that  I  might  be  in  a  position  to  study  care- 
fully the  results  of  this  method  of  treating  eclampsia.  The 
work  was  begun  with  no  idea  of  proving  or  disproving  the 
value  of  this  operative  procedure  in  eclampsia.  It  was  pro- 
posed to  make  it  a  study,  an  impartial  analysis  of  cases 
where  the  uterus  had  been  emptied  by  the  suprapubic  route 
either  in  the  interest  of  the  eclamptic  woman  or  her  child. 
This  should  be  clearly  understood  at  the  outset,  for  the  value 
of  the  work  will  depend  largely  upon  how  the  cases  have 
been  collected  and  whether  they  have  been  studied  with  an 
unbiased  mind.  Everyone  knows  how  easy  it  is  to  prove  or 
disprove  anything  by  statistics,  and  because  this  is  resorted 
to  so  frequently  by  violent  partisans  a  doubt  has  arisen  as 
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to  the  value  of  medical  statistics.  This  is  a  mistake,  in  my 
opinion,  for  an  impartial  scientific  statistical  study  of  any 
medical  topic  is  exceedingly  valuable  and  well-nigh  indis- 
pensable in  judging  of  the  value  of  certain  lines  of  treatment. 
The  same  method  was  employed  in  the  collection  of  the 
present  series  of  cases  as  was  used  in  preparing  the  article  on 
vaginal  Cesarean  section.  Letters  were  sent  to  prominent 
obstetricians,  gynecologists,  and  surgeons  in  this  country  and 
abroad  stating  the  purpose  of  the  research  work  and  request- 
ing the  privilege  of  including  in  the  statistics  any  cases  of 
eclampsia  in  which  abdominal  Cesarean  section  had  been 
performed.  In  addition,  the  letters  stated  that  the  writer 
w^ould  consider  it  a  favor  to  be  referred  to  anj'  one  who  had 
had  occasion  to  treat  ecampsia  by  this  method.  Through 
the  kindness  and  courtesy  of  many  correspondents  I  have 
been  able  to  gather  together  for  statistical  purposes  500 
published  and  unpublished  cases  of  abdominal  Cesarean  sec- 
tion for  eclampsia,  ^^'^len  this  number  was  reached  the 
polls  were  closed,  so  to  speak,  in  order  that  the  cases  could 
be  analyzed  and  conclusions  drawn  from  such  analysis. 
Otherwise  the  number  could  have  been  indefinitely  aug- 
mented, since  at  the  present  time  the  operation  is  far  more 
frequently  performed  than  was  the  case  a  few  years  ago. 


Operators  from  the  United  States 


Cases. 

No.                   Name. 

Address.             Published. 

Unpublished. 

Total 

1     AUen,  L.  M.       . 

Winchester,  Va. 

0 

1 

1 

2    Anderson,  M.  L. 

Richmond,  Va.  . 

0 

1 

1 

3     Avp,  A.  H.   .      . 

MoUne,  111.   .      . 

0 

1 

1 

4    Austin,  0.  L.     . 

Tuckahoe.  N.  Y. 

0 

2 

2 

5     Baldwin,  J.  F.   . 

Columbus,  0.     . 

0 

2 

2 

6    Barkley,  A.  H.  . 

Lexington,  Ky.  . 

0 

5 

5 

7     BarJow,  0.  H.    . 

Norfolk,  Va. 

0 

1 

8    Boldt,  H.  J. 

New  York  City 

1 

0 

9     Boyd,  G.  M.      . 

Philadelphia,  Pa. 

1 

0 

10     Brand,  W.  W.   . 

Toledo.  0.     .      . 

0 

1 

11     Brent,  H.  W.     . 

Baltimore,  Md. 

0 

1 
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No. 
12 
13 

14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 

36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 


Operators  from  the  United  States  (Continued) 

Cases. 
Name.  Address.  Published 


(De- 


Bromberg,  P. 
Brothers,    A. 

ceased) 
Brown,  D.  J. 
Bryan,  W.    . 


Buechner.  W.  H. 
Bullock.  W.  O. 
Burch,  L.  E. 
Burns,  T.  M. 
Cannon,  W.  T. 
Carr,  W.  P. 
Chandler,  T.  E 
Clark,  J.  R. 
Cole.C.G.   . 
Coleman,  D. 
Collins,  C.  U. 
Connell,  F.  G. 
Craig,  W.  B. 
Crisler,  J.  A. 
Davis,  A.  B. 
Davis.  E.  P. 
De  Lee.  J.  B. 
Denny,    D.    W 

(Deceased) 
Fitch,  J.  W. 
Foster,  T.  A 

ceased) 
Frederick,     C. 

(Deceased) 
Friedman,  L.  V 
Gamble,  H.  F. 
Gessner,  H.  B. 
Green,  C.  M. 
Gunther,  E.  E. 
Haggard,  W.  D 
Harrar,  J.  A. 
Harrison,  T.  L. 
Hasbrouck,  E.  M. 


Nashville,  Tenn. 


Springfield,  Mass.    . 
West  New  Brighton, 

N.  Y 

Youngstown,  O 
Lexington,  Ky.  . 
Nashville,  Tenn. 
Denver,  Colo.     . 
Salt  Lake  City,  Utah 
Washington,  D.  C. 
Boston,  Mass.    . 
San  Francisco,  Cal. 
New  Orleans,  La. 
Richmond,  Va.   . 
Peoria,  111.     . 
Oshkosh,  Wis.    . 
Denver,  Colo.     . 
Memphis,  Tenn. 
New  York  City 
Philadelphia,  Pa. 
Chicago,  111. 


C. 


Portsmouth,  O. 


(De- 


C. 


Boston,  Mass.    . 

Charleston,  W.  Va. 

New  Orleans,  La. 

Boston,  Mass.    . 

Newark,  N.  J.    . 

Nashville,  Tenn. 

New  York  City. 

Drewsey,  Ore.    . 

Washington,  D.  C. 
Hill,  R.  S.  .  .  .  Montgomery,  Ala. 
Hipke,  G.  A.  .     Milwaukee,  Wis. 

Hirst,  B.  C.       .      .      Philadelphia,  Pa. 
Hoffman,  L.  H.  San  Francisco,  Cal. 


Unpublished. 
1 

0 
13 

3 
2 
1 
1 
3 
1 
4 
3 
1 
1 
1 
1 
1 
4 
1 
11 
3 
1 

0 
1 


Total. 
1 

1 

13 

3 
2 
1 
1 
8 
1 
4 
3 
1 
1 
1 
1 
1 
4 
1 
11 
5 
1 

1 
1 


1 

0 

0 

0 

1 

1 

1 

0 

1 

0 

1 

1 

0 

2 

2 

0 

2 

2 

2 

0 

2 

0 

1 

1 

1 

0 

1 

0 

1 

1 

0 

1 

1 

0 

3 

3 

0 

2 

2 

1 

1 

1 
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Operators  from  the  United  States  {Continued) 

Cases. 

So. 

Name. 

Address.           Publ 

shed. 

Unpublished. 

Total 

50 

V.  Hoflfmann,  C 

.     San  Francisco,  Cal.  . 

0 

1 

51 

Holmes,  R.  W. 

.     Chicago,  111. 

0 

1 

52 

Hooe,  A.  B. 

.     Washington,  D.  C.  . 

0 

1 

53 

Horsley,  J.  S.    . 

.     Richmond.  Va.  . 

0 

2 

54 

Hotaling,  A.  S. 

.     S>Tacuse,  N,  Y. 

1 

2 

55 

Howard,  C.  T. 

.     Boston,  Mass.    . 

0 

1 

56 

HoweU,  C.  A. 

.     Columbus,  0.     . 

0 

1 

57 

Huggins,  R.  R. 

.     Pittsburgh,  Pa.  .      . 

0 

1 

58 

Humphrey,  W. 

A.  .     Toledo,  0.     .      .      . 

0 

1 

59 

Hussey.  A.  A.    . 

.     Brooklyn,  N.  Y.       . 

0 

1 

60 

Ill,  C.  L.      .      . 

.     Newark,  N.  J.    . 

1 

12 

13 

61 

lU,  E.  A.      . 

.     Newark,  N.  J.    . 

0 

1 

62 

Ill,  E.  J.       . 

Newark,  N.  J.    . 

0 

6 

63 

Jack,  W.  A. 

.     Washington,  D.  C. 

0 

1 

64 

Jackson,  F.  H.  . 

.     Houlton.  Me.     .      . 

1 

1 

65 

Jackson,  J.  N. 

.     Kansas  City,  Mo. 

0 

1 

66 

Johnson,  S.  H 

BeUingham,  Wash. 

1 

2 

67 

Johnston,  G.  B. 

.     Richmond,  Va.  . 

1 

5 

68 

Johnston,  W. 

.     Richmond,  Va.  . 

1 

5 

69 

Kelley,  J.  T. 

.     Washington,  D.  C. 

0 

1 

70 

Knapp,  C.  B. 

New  York  City  . 

0 

1 

71 

Kohlman.  W. 

New  Orleans,  La. 

0 

1 

72 

Kreutzmann,  H 

J.       San  Francisco,  Cal. 

0 

1 

73 

Lynch,  C.  F. 

.     Springfield,  Mass. 

0 

3 

3 

74 

Mac  Lean,  H.  fe 

.     .     Richmond,  Va.  . 

0 

5 

5 

75 

Macrae,  D. 

.     Council  Bluffs,  la. 

0 

3 

3 

76 

Maguire,  D.  L. 

.     Charleston,  S.  C. 

0 

1 

1 

77 

Mann,  H.     . 

.     Richmond,  Va.  . 

0 

1 

1 

78 

Markoe,  J.  W. 

.     New  York  City 

0 

9 

9 

79 

Marsh,  J.  P. 

.     Troy,  N.  Y. 

3 

1 

4 

80 

Martin,  P.  F. 

.     Indianapolis,  Ind. 

1 

0 

1 

81 

Matthews,  0.  B 

..     .     Atlanta,  Ga. 

0 

1 

1 

82 

McGuire,  S. 

.     Richmond,  Va.  . 

0 

1 

i 

83 

McPherson,  R. 

New  York  City. 

0 

1 

1 

84 

Means,  W.  J. 

.     Columbus,  0.     . 

0 

1 

1 

85 

Morris,  L.  C. 

Birmingham,  Ala. 

0 

1 

1 

86 

MuUally,  L. 

.     Charleston,  S.  C. 

2 

4 

6 

87 

Nason,  F.  T. 

.      .     McKeesport,  Pa. 

0 

14 

14 

88 

Neale,  L.  E. 

.     Baltimore,  Md. 

0 

3 

3 

89 

Norris     . 

.      .     Toledo,  0.     .      . 

0 

1 

1 

90 

Norris,  R.  C. 

.      .     Philadelphia,  Pa. 

0 

1 

1 

91 

Painter,  H.  Mc 

M.  .     New  York  City. 

.       0 

1 

1 

92 

Perkins,  J.  W. 

.     Kansas  City,  Mo. 

.       0 

1 

1 
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No. 
93 
94 
95 
96 
97 
98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 


Operators  from  the  United  States  (Continued) 

Cases. 
Address.  Published 


Name. 

Peterson,  R.  . 
Poucher,  J.  W. 
Prince,  E.  M.  . 
Redmon.  L.  C. 
Reid,  W.  B.  .  . 
Richmond,  J.  L.  , 

(Deceased)  . 
Rickettg,  B.  M. 
Robbins,  C.  R. 
Sanders,  St.  E.      , 
Schaefer.  C.  R.      , 
ScheU,  J.  T.      . 
Schell,W.  .      . 
Schoolfield,  G.  C.  , 
Seelye,  R.  H.  .      , 
Sherbondy.  J.  A.  . 
Skeel.  R.  E.     .      , 
Slemons,  J.  M. 
Smith,  R.  K.   .      . 
Smith,  Wayne 
Smith,  WUlard 
Stafford,  S.  W.      . 
StUlwagen,  C. 
Stone.  I.  S.      .      . 
Supple,  E.  A.  . 
Sweet,  F.  B.    .      . 
Todd,  G.  M.    .      . 
Truesdell,  E.  D.    , 
Van  Sweringen  B  , 
WaUace,  W.  L.      . 
Watkins,  J.  T. 
Weller  .      .      .      . 
Wesselhoeft,  C.     . 
Williams,  D.  H.    . 
Williams,  E.  M.    . 
WiUiams,  J.  W.     . 
W^ilson,  K.  M. 
Woodbury,  F.  T.  . 
Wysor,  J.  C.,  and 

Ayers,  E.  A. 


Ann  Arbor,  Mich. 
Poughkeepsie,  N.  Y 
Birmingham,  Ala. 
Lexington,  Ky.  . 
Rome,  N.  Y.       . 


Cincinnati,  O.     . 
Richmond,  Va.  . 
Kansas  City,  Mo. 
Indianapolis,  Ind. 
Philadelphia,  Pa. 
Terre  Haute,  Ind. 
Charleston,  W.  Va. 
Springfield,  Mass. 
YoungFtown,  O. 
Cleveland,  O. 
Baltimore,  Md. 
San  Francisco,  Cal. 
St.  Louis,  Mo.    . 
Phoenix,  Ariz.     . 
New  Orleans,  La 
Pittsburgh,  Pa.  . 
W^ashington,  D.  C. 
Boston,  Mass.    . 
Springfield,  Mass. 
Toledo,  O.     .      . 
New  York  City 
Fort  Wayne,  Ind. 
Syracuse,  N.  Y.  . 
Chicago,  111.  . 
Toledo,  Ohio       . 
Boston,  Mass.    . 
DaUas,  Tex.  .     . 
Patterson,  La.    . 
Baltimore,  Md. 
Baltimore,  Md. 
Fort  Screven,  Ga. 

CHftonforge,  Va. 


131     Zimmermann,V.S.     Brooklyn,  N.  Y. 


Total 46 


d. 

Unpublished. 

Total 

0 

1 

1 

1 

0 

1 

2 

1 

3 

0 

2 

2 

1 

0 

1 

1 

0 

1 

0 

1 

1 

0 

3 

3 

0 

1 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

1 

1 

2 

0 

2 

2 

0 

1 

1 

0 

2 

2 

1 

0 

1 

0 

1 

1 

2 

0 

2 

0 

1 

1 

0 

3 

3 

0 

2 

2 

0 

4 

4 

0 

1 

1 

1 

1 

2 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

1 

0 

1 

0 

5 

5 

0 

2 

2 

0 

1 

1 

2 

0 

2 

1 

0 

1 

0 

1 

1 

230       276 
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Operators  from  Germany 


Cases. 

No. 

Name. 

Address.             Published. 

Unpublished. 

Total. 

1 

Alsberg,  P.  . 

Charlottenburg      b 

.      2 

0 

2 

2 

Biermer,  R. 

Wiesbaden    . 

1 

0 

1 

3 

Burmeister,  T. 

.     Stettin     .      .      . 

1 

0 

1 

4 

Czempin,  A. 

Berlin 

1 

0 

1 

5 

Dauber,  H. 

Wiirzburg 

1 

0 

1 

6 

Dienst,  A.    . 

Oppeln     . 

3 

0 

3 

i-t 
t 

Doderlein,  A. 

Miinchen,  Bayern 

1 

2 

3 

S 

Dorff  (Deceasec 

) 

1 

0 

1 

9 

Engelmann,  F. 

.     Dortmund     . 

2 

2 

4 

10 

Esch,  P. 

.     Marburg 

3 

0 

3 

11 

Everke  C.    . 

.     Bochum,      West 

phalen 

9 

3 

12 

12 

Fehling,  H. 

.     Strassburg,  i/E   . 

1 

2 

3 

13 

Frank,  F.     . 

.     Koln,  a/Rh   .      . 

2 

0 

2 

14 

Freund,  H.  . 

.     Strassburg,  i/E  . 

1 

1 

2 

15 

Friedmann,  B. 

.     See  bibliography 

1 

0 

16 

Friedmann,  G. 

.     Stettin     .      .      . 

1 

0 

17 

Glaser     . 

Frankfurt,  a/M 

1 

0 

18 

Gotze,    A.     (D 

e- 

ceased) 

1 

0 

19 

Goldberg,  0. 

Dresden  . 

1 

0 

20 

Gottschalk,  0 

Berlin 

1 

0 

21 

Graefe,  M.  . 

.     HaUe,  A/S     .      . 

1 

0 

22 

Griesel,  M.  . 

Jena  .... 

2 

0 

23 

V.   Guerard,   H 

A. 

(Deceased) 

1 

0 

24 

Gusserow     (De 

ceased) 

1 

0 

25 

Haindl,  G.   . 

.     Erlangen 

1 

0 

26 

Hammerschlag, 

S.  .     Berlin      .      .      . 

2 

0 

2 

27 

Hartwig 

.     Hanover  . 

2 

0 

2 

28 

Heinze,  H.   . 

.     Breslau    .... 

1 

0 

122 

Watkins,  J.  T. 

.     Chicago,  111. 

0 

1 

29 

Henkel,  M. 

Jena  .... 

0 

5 

30 

Herrenschneide 

r           Kolmar   . 

1 

0 

31 

Hildebrandt 

Liineberg 

1 

0 

32 

Hilmann,  H. 

Jena. 

1 

0 

33 

Kalisch  . 

See  bibliography 

1 

0 

34 

Kaltenbach       ( 

De- 

ceased) 

1 

0 

35 

Klein  G. 

Miinchen,  Bayern 

1 

0 

36 

Kroemer 

Berlin 

1 

0 
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Operators  from  Germany  (Continued) 


Cases. 

No. 

Name. 

Address.            Published. 

Unpublished. 

Total 

37 

Kiistner,  0. 

Breslau    . 

6 

0 

6 

38 

Kupferberg,  W. 

Mainz 

0 

1 

1 

39 

Laubenburg,  K.  E. 

Remscheid    . 

1 

2 

3 

40 

Leopold,  G.  (De- 

ceased)    . 

1 

0 

1 

41 

Loewnstein,  H. 

Frankfurt,  a/M 

2 

0 

2 

42 

Martin,  A.   . 

Berlin 

1 

0 

1 

43 

Meller,  J.     . 

Wiirzburg 

1 

0 

1 

44 

0.  R.       ... 

See  bibliography 

1 

0 

1 

45 

Oldeystella,  J.   . 

Leipzig     . 

0 

1 

1 

46 

Olshausen,  R.    . 

Berlin      .      .      . 

3 

0 

3 

47 

Opitz,  E.      .      . 

Diisseldorf    . 

1 

1 

2 

48 

Pomy,  L.      . 

Gottingen 

3 

0 

3 

49 

Poten      .      . 

Hanover 

1 

0 

1 

50 

Runge,  E.    . 

Berlin 

2 

0 

2 

51 

Schatx    . 

Rostock,  i/M 

1 

0 

1 

52 

Schmidt 

See  bibliography 

1 

0 

1 

53 

Schreiber,  G.     . 

Rodheim,  v.  d.  H. 

1 

0 

1 

54 

Schutte  .     .     . 

Gelsenkirchen,  West 

- 

phalen. 

1 

0 

1 

55 

Seiffert,  H.  .      . 

Nordhausen 

2 

0 

2 

56 

Seitz,  L. 

Miinchen,  Bayern 

2 

0 

2 

57 

Simrock,  E. 

Frankfurt,  a/M 

1 

0 

1 

58 

Sippel,  A.     . 

Frankfurt,  a/M 

1 

0 

1 

59 

Staude    . 

Hamburg 

1 

4 

5 

60 

Steinbrecher 

See  bibliography 

1 

0 

1 

61 

Strassmann,  P. 

Berlin 

1 

0 

1 

62 

Stumpf,  M. 

Miinchen,  Bayern. 

1 

0 

1 

63 

V.  Swiecicki,  H. 

Posen 

1 

0 

1 

64 

Veit,  J.   .      .      . 

Halle,  a/S      .      . 

1 

4 

5 

65 

Walcher,  G. 

Stuttgart,    Wurtem 

- 

berg.     . 

1 

0 

1 

66 

Wanner,  R. 

Diisseldorf     . 

1 

0 

1 

67 

Zweifel,  P.    .      . 

Leipzig     . 

1 

5 

6 

Total  .... 

95 

33 

128 

Operators  from  the  Netherlands 


1 

Van  den  Akker 

.     See  bibliography 

1 

0 

1 

2 

Halbertsma,  T. 

.     Utrecht    .      .      .      . 

4 

0 

4 

3 

Hefting,  J.  D.    . 

Amsterdam  . 

1 

0 

1 

4 

van  der  Hoeven 

Leyden    . 

1 

0 

1 
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Operators  from  the  Netherlands  (Continued) 


Cases. 

No. 

Name. 

Address. 

Published. 

Unpublished. 

Total 

5 

Kefting,             .      . 

Eeurem    . 

0 

1 

6 

Ivramer,  A.  J.  H.    . 

Eindhoren 

0 

1 

7 

Metzlar,  C.        .      . 

Apeldoorn     . 

0 

1 

8 

van  der  Mey  (De- 

ceased) 

0 

1 

9 

Nijhoff.  J.  C.     .      . 

Groningen     . 

.      .       0 

1 

1 

10 

van  de  Poll,  C.  N. 

Amsterdam  . 

0 

1 

11 

Reijenga,  J. 

Groningen     . 

0 

1 

12 

Ribbius,  P.  .      .      . 

Arnhem  . 

1 

2 

13 

Risgeeuw,  A.  J. 

Haarlem 

0 

4 

14 

Trenite,  N.  A.  H.   . 

The  Hague    . 

0 

1 

15 

Treub,  H.     .      .      . 

Amsterdam  . 

0 

1 

Total     .      .      . 

.      .       20 

2 

22 

Operators  from  Austria 


1  Backer,  J.    . 

2  Braun,  G.     .      . 

(Deceased) 

3  V.  Bravm-Fernwald 

R.        ... 

4  Neimiann,  J.     . 

5  Ostreil,  A. 

6  V.  RoRthorn  (De 

ceased)  . 

7  Rotter,  H     .      . 

8  Schauta,  F. 

9  Wertheim,  E.    . 

Total       .      . 


Budapest 


Wein 
Wien 
Prag 


Budapest 

Wien 

Wien 


1 

0 

1 

2 

0 

2 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

2 

0 

2 

11 


11 


Brunner,  C. 
V.  Herff,  O. 
MiiUer,  P. 
Rossier,  G. 
Weber,  E. 
Wegelin,  C. 

Total 


Operators  from  Switzerland 

Miinsterlingen 

Basel 

Bern  . 

Lausanne 

Bern 

Bern 


2 

0 

2 

1 

0 

1 

2 

10 

12 

1 

0 

1 

1 

0 

1 

1 

0 

1 

10 


18 
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Operators  from  Russia 


Cases. 

No. 

Name. 

Address.            Published. 

Unpublished. 

Total 

1 

Beckmann,  W. 

.     St.  Petersburg    . 

0 

2 

2 

2 

Keyserlingk,  R.  B 

Reval       .... 

1 

0 

1 

3 

Kniipffer,  A. 

.     Reval       .... 

1 

0 

1 

4 

Michailoff,  N.    . 

.     Rostow,  a/D 

0 

8 

8 

5 

Pobjedinski,  N. 

.     Moscow  .... 

2 

0 

2 

6 

Sewilugo,  N.  S. 

.     See  bibliography 

2 

0 

2 

Total       .      . 

6 

10 

16 

Operators  from  Italy 

1 

Balatresi,  U. 

.     See  bibliography 

0 

2 

Bidone,  E.   . 

.     Bologna  .... 

0 

3 

Caruso,  F.    . 

.     Catania   .... 

0 

4 

Coen 

.     See  bibhography 

0 

5 

Decio,  C.      .      . 

.     Milan       .... 

0 

6 

Montini,  A. 

.     Seregno    .... 

0 

Total       .      . 

6 

0 

6 

Operators  from  Sweden 

1 

Essen-Moller,  E. 

.     Lund       .... 

1 

0 

1 

2 

Lennander,  K.  E 

(Deceased) 
Lundblad,  O. 
Salin,  M.  J. 

Total 


Vanersborg 
Stockholm 


0 

2 

0 

2 

0 

1 

Operators  from  England 


Favell,  R.     .      . 

.     Sheffield  .      .      .      . 

Maxwell,  R.  D. 

.     London    .      .      .      . 

McCann,  F.  J.  . 

London    .      .      .      . 

Walls,  W.  K.     . 

.     Manchester        .     . 

Total       .      . 

1 

0 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

Operators  from  Scotland 


1 

Croom,  J.  H.     . 

.     Edinburgh 

2 

Groom,  Sir  H.   . 

.     Edinburgh 

3 

Morison,  A.  E. 

.     t^underland 

4 

Russell,  A.  W.  . 

.     (Jlasgow  . 

0 

1 

0 

1 

0 

1 

0 

1 

Total 
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Operators  from  Ireland 

Cases. 
Xo.  Name.  Address.  Published.     Unpublished.     Total. 

1  Magure,  K.M.N.  .     Dublin     ....       1  0           1 

2  Smyly,  Sir  W.   .      .     Dublin     ....       1  0           1 

Total 2  0           2 

Operators  from  France 

1  Bonnaixe,  E.      .      .     Paris 1  0           1 

2  Paucot,  H.,  and     . 

Leclercq.      ...          1  0            1 

Total 2  0           2 

Operators  from  Canada 

1     Reddy,  H.  L.     .      .     Montreal       ...       1  2           3 

Total 1  2           3 

Operators  from  Africa 

1     Klots,  P.  S.        .      .     Transvaal      ...       1  0           1 

Total 1  0            1 

Operators  from  Australia 

1     Batchelor,  F.  C.    .      .     See  bibliography .       1  0           1 

Total 1  0           1 

Total  number  of  published  cases 213 

Total  number  of  unpublished  cases 287 

Total  number  of  cases 500 

Cases 

Published.     Unpublished.     Total. 

United  States 46            230  276 

Germany 95              33  128 

Netherlands 20                2  22 

Austria           11                0  11 

Switzerland 8              10  18 

Russia            6              10  16 

Italy               6                0  6 

Sweden 6                0  6 

England         4                0  4 

Scotland         4                0  4 

Ireland           2                0  2 

France            2                0  2 

Canada          1                2  3 

Africa             1                0  1 

Australia 1                 0  1 

Total 213            287  500 
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« 

Operatoes 

United  States 131 

Germany 67 

Netherlands 15 

Austria 9 

Switzerland 6 

Russia 6 

Italy 6 

Sweden 4 

England 4 

Scotland 2 

Ireland 2 

France        2 

Canada       1 

Africa 1 

Australia 1 

Total 257 

As  in  the  former  paper,  no  case  was  included  in  the  hst  where 
there  was  not  at  least  one  distinct  eclamptic  seizure.  This 
criterion  was  estabhshed  not  to  emphasize  the  importance 
of  the  eclamptic  convulsion,  but  for  the  purpose  of  having 
some  standard  to  go  by.  For  obviously  it  would  have  taken 
us  too  far  afield  to  include  in  the  list  cases  where  the  opera- 
tion had  been  performed  for  the  toxemia  of  pregnancy. 

The  operators  have  been  listed  according  to  their  nation- 
ahties  and  their  published  and  unpublished  cases  also  have 
been  listed.  It  has  been  thought  best  to  give  the  addresses 
of  the  individual  operators  as  accurately  as  possible,  as  an 
aid  to  future  investigators.  Where  it  has  been  impossible 
to  obtain  the  addresses,  the  article  in  which  the  case  was 
reported  can  be  found  in  the  bibliography. 

In  spite  of  the  fact  that  more  than  one-half  of  the  cases,  276 
out  of  500,  were  performed  by  American  operators,  it  is  not 
safe  to  conclude  that  relatively  abdominal  Cesarean  section 
is  performed  more  frequently  for  eclampsia  in  this  country 
than  abroad,  since  naturally  my  requests  for  unpublished 
cases  were  complied  with  more  generally  in  this  country. 
Germany,  for  instance,  furnished  over  twice  as  many  pub- 
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lished  cases  as  did  America,  95  as  against  46,  yet  only  33 
unpublished  cases  were  sent  me  by  German  operators. 

Of  especial  interest  is  the  fact  that  the  500  cases  of 
abdominal  Cesarean  section  for  eclampsia  represented  the 
work  of  259  operators.  In  other  words,  the  operations  were 
performed  not  by  a  few  men  with  large  clinical  material  to 
draw  from  and  with  the  skill  that  comes  from  unusual  oppor- 
tunites,  but  by  many  operators  from  many  countries.  This 
after  all  is  a  far  better  index  of  the  value  of  an  operative  pro- 
cedure for  a  certain  condition  than  where  mam'  operations 
are  confined  to  a  few  men  whose  results  perhaps  the  average 
surgeon  would  have  difficulty  in  equalling.  For  any  line  of 
treatment  in  eclampsia  to  be  of  any  value  must  be  within 
the  reach  of  the  great  body  of  practitioners,  since  they  see 
the  eclamptic  first  and  must  either  carry  out  the  treatment 
or  call  in  someone  to  do  it  for  them. 

The  maternal  mortality. 

Since  it  is  generally  agreed  that  the  interests  of  the  mother 
take  precedence  over  those  of  her  child  in  a  case  of 
eclampsia,  it  seems  fitting  that  the  maternal  mortality  result- 
ing from  the  series  should  be  first  considered.  But  I  have 
come  to  the  conclusion  that,  in  all  fairness  to  any  operative 
procedure  in  eclampsia,  the  mortality  must  be  arrived  at  in 
such  a  manner  as  to  show  its  true  value.  I  mean  by  this 
that  today  we  are  only  interested  historically  in  the  results 
obtained  by  abdominal  Cesarean  section  for  any  obstetric 
condition  when  the  operations  were  performed  before  the  days 
of  asepsis  or  before  obstetricians  began  to  realize  the  oper- 
ation under  discussion  could  not  be  performed  safely  if  prior 
attempts  had  been  made  to  deliver  by  the  natural  passages. 

Obstetrics  in  general  and  obstetric  surgery  in  particular 
have  been  slow  to  respond  to  the  great  advances  in  surgical 
technique  which  have  taken  place  during  the  past  thirty  years. 
It  is  a  matter  of  common  knowledge  that  the  operator  who 
is  most  painstaking  in  the  aseptic  technique  of  his  abdominal 
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and  plastic  work  will  be  guilty  of  the  greatest  carelessness 
in  his  obstetric  surgery.  This  lack  of  care  is  an  undesirable 
inheritance  from  a  host  of  obstreticians  who  were  not 
trained  in  surgical  technique,  since  their  surgical  experience 
was  limited  to  this  one  field.  While  many  deaths  resulted 
from  poor  technique,  so  great  was  the  natural  resistance  of  the 
parturient  woman  that  the  mortality  from  sepsis  did  not 
reach  alarming  proportions  so  long  as  the  operative  pro- 
cedures were  from  below,  in  other  words,  if  the  peritoneal 
cavity  were  not  invaded.  But  it  was  another  story  when 
this  happened.  Then  the  mortality  was  very  high,  for  the 
peritoneum,  contaminated  by  puerperal  septic  organisms, 
became  rapidly  the  seat  of  general  inflammation  and  death 
resulted  from  peritonitis. 

Since  abdominal  Cesarean  section  involves  the  opening  of 
the  peritoneal  cavity  it  is  obviously  unfair  to  include  in  the 
mortality  figures,  except  for  comparison,  patients  operated 
by  this  method  before  the  days  of  asepsis  or  before  obstetri- 
cians realized  the  contraindications  to  the  operation  from 
the  standpoint  of  sepsis.  If  such  cases  are  included  in  the 
statistics,  the  figures  do  not  show  the  results  of  the  treat- 
ment of  eclampsia  by  abdominal  Cesarean  section,  but  the 
results  of  such  operative  treatment  plus  sepsis,  which  places 
the  mortality  far  higher  than  it  should  be. 

In  addition,  it  must  be  understood  that  a  small  number  of 
cases  is  of  little  avail  so  far  as  statistics  are  concerned. 
Results  obtained  from  the  treatment  of  a  few  cases  may  be 
far  different  when  more  patients  are  subjected  to  the  same 
treatment.  For  this  reason  among  others,  I  have  waited 
before  pubhshing  results  until  conclusions  could  be  drawn 
from  hundreds  and  not  dozens  of  cases. 

For  the  reasons  outlined  above  I  have  divided  the  500 
cases  chronologically  into  two  groups:  first,  those  occurring 
prior  to  1908,  and  second,  those  operated  upon  between  1908 
and  1913.     The  latter  period  was  selected  only  because  it 
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furnished  the  requisite  number  of  cases  from  which  to  draw 
conclusions  and  for  no  other  purpose. 

Between  1908  and  1913  there  were  283  cases  of  ante- 
partum eclampsia  where  the  uterus  was  emptied  by  abdom- 
inal Cesarean  section  with  73  deaths,  or  a  maternal  mor- 
tality of  25.79  per  cent.  During  the  first  period,  that  is, 
up  to  1908,  there  were  198  cases  with  95  deaths,  or  a  mor- 
tality of  47.97  per  cent.  There  were  29  cases  of  the  500 
where  the  year  of  the  operation  was  not  given;  therefore, 
so  as  to  be  absolutely  accurate,  these  cases  were  omitted  in 
making  up  the  mortahty  figures.  For  the  sake  of  complete- 
ness and  comparison  and  for  no  other  reason  it  may  be  well 
to  state  that  in  the  500  cases  there  were  174  deaths,  or  a 
total  mortality  of  34.8  per  cent. 

Inasmuch  as  the  value  of  the  statistics  in  this  paper 
depends  upon  the  arrangement  of  the  cases  into  groups  from 
the  standpoint  of  the  date  at  which  the  operations  were  per- 
formed, further  explanation  in  favor  of  the  plan  adopted 
may  be  necessary.  Total  mortalities  obtained  by  collect- 
ing cases  where  operations  were  performed  either  before  the 
advent  of  asepsis  or  where  the  latter  was  imperfectly  carried 
out  are  of  httle  value  for  us  today.  If  we  wished  to  obtain 
an  accurate  idea  of  the  mortality  of  the  removal  of  fibroids  of 
the  uterus  by  hysterectomy,  either  supravaginal  or  com- 
plete, we  would  not  think  of  collecting  operations  from  the 
literature  performed  during  the  time  gynecologists  were  try- 
ing out  different  forms  of  operative  technique.  Statistics 
based  upon  such  cases  would  be  quite  valueless,  so  far  as  our 
present-day  viewpoint  is  concerned.  Of  w^hat  value  would 
be  a  statistical  study  of  the  mortality  incident  to  the  opera- 
tion for  appendicitis  based  upon  a  series  of  operations  some 
of  them  performed  in  the  days  when  we  operated  only  as  a 
last  resort,  or  waited  until  an  abscess  had  formed  about  the 
appendix? 

It  is  absolutely  necessary  to  study  the  results,  of  opera- 
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tions  by  the  group  method,  if  great  changes  in  operative 
technique  have  arisen  during  the  period  the  cases  in  the  entire 
series  have  occurred.  Yet  this  seems  to  have  been  lost  sight 
of  in  the  statistical  study  of  abdominal  Cesarean  section  for 
eclampsia. 

Routh  has  recognized  the  necessity  of  grouping  chrono- 
logically cases  of  abdominal  Cesarean  section  performed  for 
different  obstetric  conditions.  He  collected  1282  cases  of 
this  operation  performed  by  obstetricians  and  gynecologists 
of  the  United  Kingdom  who  were  living  June  1,  1910.  He 
was  able  to  collect  in  all  1058  cases  of  abdominal  Cesarean 
section  for  contracted  pelvis  with  a  mortality  of  9.7  per  cent. 
Up  to  1891  there  were  26  cases  with  a  mortality  of  30.7  per 
cent.,  while  from  1906  to  1910  (uncompleted  five  years) 
there  were  602  cases  with  a  mortality  of  6.1  per  cent.  Thus 
if  the  cases  had  not  been  grouped,  the  mortality  for  abdom- 
inal Cesarean  section  for  contracted  pelvis  would  have  stood 
at  9.7  per  cent.,  while  with  present-day  methods  it  is  3.5  per 
cent,  lower.  It  also  follows  the  greater  the  number  of  cases 
in  the  earlier  periods,  the  higher  the  total  resultant  mor- 
tality will  be,  hence  the  greater  the  error. 

So  far  as  I  have  been  able  to  observe  all  mortality  sta- 
tistics of  abdominal  Cesarean  section  for  eclampsia  have 
almost  without  exception  been  made  without  regard  to  when 
the  operations  were  performed,  hence  are  valueless  so  far  as 
furnishing  us  with  a  correct  valuation  of  the  operation,  as  it 
stands  today,  is  concerned.  Routh  is  no  exception  to  the 
rule,  for  while  recognizing  the  necessity  for  the  grouping  sys- 
tem as  regards  his  own  statistics,  he  quotes  Kettlitz  as 
having  collected  28  cases  with  14  deaths,  Hillman  40  cases 
with  21  deaths,  Streckeisen  26  cases  with  8  deaths.  The 
total  mortality  of  the  operation  in  eclampsia  in  105  cases 
was  47.6  per  cent.  By  his  own  reasoning  this  mortality 
must  be  too  high;  how  much  too  high  could  only  be  ascer- 
tained by  grouping  the  cases  he  quotes. 
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"IMoran  collected  IIG  cases  of  abdominal  Cesarean  sec- 
tion from  the  literature  with  a  maternal  mortality  of  48,9 
per  cent.  He  tries  to  rectify  this  unquestionably  excessive 
mortality  by  grouping  53  cases  occurring  from  1901  to  1911 
with  a  maternal  mortaUty  of  32.32  per  cent.  But  he  failed 
to  realize  what  I  have  already  pointed  out,  that  obstetric 
surgery  and  especially  abdominal  Cesarean  section  have  not 
advanced  as  rapidly  as  have  other  departments  of  surgery. 
Only  within  the  past  five  years  has  it  begun  to  dawn  upon  the 
mind  of  the  obstetric  surgeon  in  general  that  we  cannot 
remove  the  child  by  the  suprapubic  route  without  a  high 
maternal  mortality  if  attempts  have  been  made  to  deliver 
from  below  or  even  if  many  vaginal  examinations  have  been 
made. " 

I  have  been  rather  insistent  upon  explaining  the  necessity 
of  the  group  method  of  making  up  mortality  statistics  since 
totally  erroneous  figures  are  quoted  by  those  who  oppose 
the  operative  treatment  of  antepartum  eclampsia.  Zinke, 
for  instance,  quotes  Moran's  32.32  per  cent,  mortahty  and 
says  "if  this  is  advancement,  the  writer  fails  to  see  it." 
The  same  writer  quotes  Routh  as  reporting  seven  cases  of 
Cesarean  section  for  eclampsia  with  four  deaths,  or  a  mor- 
tality of  57  per  cent.,  and  then  adds  "Think  of  it."  The 
great  trouble  is  the  lack  of  thinking  going  on  all  the  time  in 
regard  to  mortality  statistics.  Zinke  might  just  as  well  have 
picked  out  a  single  case  report  where  death  followed  the  opera- 
tion and  asked  us  to  think  of  a  100  per  cent,  mortality. 
What  has  the  mortality  resulting  from  seven  cases  to  do 
with  any  question?  When  will  we  learn  that  statistics 
made  up  from  less  than  one  hundred  cases  of  any  condition 
must  be  quoted  with  reservations? 

Dr.  Zinke  is  impressed  with  the  importance  of  the  results 
of  his  last  thirty  cases  of  eclampsia  treated  medicinally  with 
a  maternal  mortality  of  13.3  per  cent.  Such  results  are  to 
be  commended  because  so  many  mothers  out  of  the  thirty 
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lived,  but  the  series  is  rather  small  to  be  of  great  importance 
in  determining  the  value  of  any  kind  of  treatment.  His 
next  thirty  cases  may  show  very  different  results.  A  small 
number  of  cases  can  be  used  to  prove  almost  anything.  By 
using  this  method  Zinke's  claim  to  the  superiority  of  medi- 
cinal over  operative  treatment  of  eclampsia  could  be  over- 
thrown at  once  by  statistics  furnished  by  one  operator  in 
my  own  series  (Table  I),  who  had  14  abdominal  Cesarean 
sections  for  eclampsia  with  one  death,  or  a  maternal  mortality 
of  7.14  per  cent. 

Table  I. — List  of  Operators  Who  Have  Had  Five  or  More  Cases  of 
Abdominal  Cesarean  Section  for  Eclampsia  From  1908  to  1913. 

Mortality, 
Operators.  Cases.         Recoveries.     Deaths.         per  cent. 

Brown,  D.  J 10  8  2  20.00 

Burns,  T.  M 7  7  0               

Davis,  A.  B 9  5  4  44.44 

Henkel,  M 5  2  3  60.00 

111,  C.  L 0  9  0 

111,  E.  J 5  5  0 

Johnston,  W 5  4  1  20.00 

MacLean,  H.  S 5  5  0 

Markoe,  J.  W 6  3  3  50.00 

Michailoff,  N 5  5  0 

Mullally,  L 6  4  2  33.33 

Nason,  F.  T 14  13  1  7.14 

Williams,  E.  M 5  4  1  20.00 

91  74  17  18.68 

Still  one  would  hardly  claim  this  to  be  the  average  mor- 
tality of  eclampsia  treated  by  abdominal  Cesarean  section. 

In  a  previous  article  certain  figures  were  given  of  the 
results  of  the  five  operators  sending  in  the  largest  number  of 
cases  (9.5  per  cent,  mortahty  in  forty-two  cases)  and  the 
mortality  of  120  cases  furnished  by  twenty  operators  hav- 
ing five  cases  or  more.  Since  these  figures  were  published 
it  has  been  found  that  some  of  these  twenty  operators  had 
been  credited  with  cases  in  reality  performed  by  others,  but 
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reported  by  them  in  correspondence.  The  corrected  list 
in  Table  I,  is  given  and  shows  that  during  the  period  from 
1908  to  1913  thirteen  men  performed  five  or  more  abdominal 
Cesarean  sections  for  eclampsia.  In  all  there  were  ninety- 
one  cases  with  seventeen  deaths,  or  a  maternal  mortality  of 
18.68  per  cent.  This  is  a  remarkable  showing  for  a  series 
numbering  one-fifth  of  the  entire  series  of  500  cases. 

A  study  of  Table  I  also  shows  that  the  mortality  records 
of  the  different  operators  vary  from  no  mortality  at  all  up 
to  60  per  cent.,  always  keeping  it  clearly  in  mind  that  the 
percentages  are  made  up  from  a  small  number  of  cases.  I 
have  no  means  of  knowing  the  condition  of  Henkel's  and 
IMullally's  patients  before  operation,  but  Davis  has  explained 
the  reason  for  the  high  mortality  in  his  and  Markoe's  cases 
at  the  New  York  Lying-in  Hospital  by  saying  that  their 
material  was  made  up  of  many  moribund  and  septic  patients. 
As  I  shall  show  latter  abdominal  Cesarean  section  for  eclamp- 
sia is  contra-indicated  under  these  conditions.  Deducting 
the  fifteen  cases  of  these  two  operators  we  have  seventy-six 
cases  with  ten  deaths,  or  a  maternal  mortality  of  12.15  per 
cent.,  by  a  curious  coincidence  a  fraction  of  a  per  cent,  less 
than  that  quoted  by  Zinke  for  his  thirty  cases  treated 
medicinally. 

I  am  fully  aware  of  the  danger  of  drawing  conclusions 
from  such  a  small  number  of  cases,  although  the  number  is 
over  twice  as  large  as  that  quoted  by  Zinke.  I  am  also 
aware  that  there  is  danger  in  excluding  cases  for  apparently 
good  and  sufiicient  reasons;  hence  I  have  been  careful  to 
explain  just  how  and  why  such  exclusions  were  made  and 
have  refrained  from  drawing  conclusions.  Still  the  series 
in  whole  or  in  part  is  interesting  as  showing  the  results  of 
abdominal  Cesarean  section  for  eclampsia  in  the  hands  of 
men  who  have  had  experience  with  the  operation  under 
consideration. 

While  25.79  per  cent,  cannot  be  considered  a  low  maternal 
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mortality  for  the  treatment  of  eclampsia,  it  is  surprisingly 
low  for  abdominal  Cesarean  section  in  this  complication  of 
pregnancy.  Any  operation  carrj-ing  with  it  a  40  or  50  per 
cent,  mortality  would  only  be  persisted  in  because  of  urgent 
necessity,  never  as  a  matter  of  choice.  If,  however,  the 
figures  stand  at  25  per  cent,  with  every  prospect  of  being 
still  further  reduced  if  certain  features  making  for  a  high 
mortality  can  be  eliminated,  abdominal  Cesarean  section  at 
least  must  be  given  a  respectful  hearing  as  a  treatment  of 
certain  cases  of  eclampsia  provided  operative  treatment  is  to 
be  employed. 

Later,  certain  facts  will  be  brought  forward  explanatory 
of  the  high  mortality  (25.79  per  cent.)  attendant  upon  this 
operation,  that  is,  high  as  compared  with  other  methods  of 
treatment.  Now  I  merely  wish  to  emphasize  the  fact  that 
the  old  mortality  figures  of  this  operation  for  eclampsia  are 
incorrect. 

In  another  article  I  have  proved  the  advantages  of  opera- 
tive delivery  in  eclampsia  over  medicinal  treatment  and 
spontaneous  labor.  In  200  cases  of  eclampsia  occurring 
between  1900  and  1912,  where  the  patients  were  deUvered 
spontaneously  the  maternal  mortahty  was  18.96  per  cent., 
while  in  1496  cases  treated  by  operative  delivery  during  the 
same  period  the  maternal  mortality  was  only  14.8  per  cent., 
an  advantage  of  4  per  cent,  in  favor  of  operative  delivery. 

Just  as  in  the  vaginal  Cesarean  series,  undoubtedly  the 
present  abdominal  Cesarean  series  contained  a  very  large 
proportion  of  desperate  cases,  otherwise  such  a  serious  and 
rather  unusual  operative  procedure  for  this  condition  would 
not  have  been  undertaken.  For  this  reason  many  patients 
were  operated  upon  who  were  doomed  no  matter  what  treat- 
ment was  instituted.  I  am  confirmed  in  this  behef  by  the 
good  results  obtained  by  the  few  men  who  were  inclined 
to  broaden  the  indications  for  the  operation,  emptying  the 
uterus  by  this  method  whenever  the  woman  was  having  con- 
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viilsions.  I  am  not  saying  that  this  is  a  justifiable  treat- 
ment for  antepartum  eclampsia.  I  am  simply  stating  why 
possibly  one-quarter  of  the  women  died  after  the  operations, 
namely,  that  the  operations  were  performed  in  many  in 
stances  upon  desperately  sick  women  so  profoundly  affected 
by  the  eclamptic  toxin  that  death  resulted  in  spite  of  treat- 
ment. 

The  relation  between  emptying  the  uterus  and  the  cessation 
or  continuation  of  convulsions. 

Let  it  be  clearly  understood  that  the  condition  of  the 
eclamptic  can  only  be  judged  in  a  general  way  by  the  number 
and  severity  of  the  convulsions.  It  is  fully  realized  that  an 
eclamptic  can  die  after  a  single  or  survive  after  many  con- 
vulsions. Again  there  may  be  a  true  eclampsia  without  a 
convulsive  seizure.  Yet  in  spite  of  these  exceptions  to  the 
rule  we  have  in  the  convulsions  a  fairly  good  index  of  the 
degree  of  intoxication  present.  By  virtue  of  the  fact  that 
the  pregnant  woman  has  had  a  convulsion,  we  judge  her 
condition  to  be  one  of  eclampsia  and  her  case  entitled  to 
consideration  in  a  series  of  eclamptic  cases.  The  more  vio- 
lent the  convulsions,  the  more  frequent  their  recurrence,  and 
the  more  the  patient  is  subjected  to,  other  things  being 
equal,  the  greater  the  eclamptic  intoxication  and  the  more 
serious  the  condition  of  the  patient.  Hence  until  some 
better  method  of  estimating  the  condition  of  the  eclampsia 
be  shown  we  are  forced  to  lay  great  stress  upon  the  convul- 
sions as  an  index  of  the  extent  of  the  eclamptic  poisoning. 

In  the  vaginal  Cesarean  series  2135  cases  of  eclampsia 
were  analyzed  in  regard  to  the  cessation  of  convulsions  after 
delivery.  These  cases  included  patients  with  spontaneous 
and  operative  delivery  and  showed  that  convulsions  ceased 
after  the  uterus  was  emptied  in  52.7  per  cent  of  the  cases. 
A  study  of  247  cases  where  dehvery  was  spontaneous 
showed  cessation  of  convulsions  in  59.5  per  cent.,  while  in 
994  cases  after  operative  delivery  the  convulsions  ceased 
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in  practically  the  same  percentage  of  cases  (59.4).  In  453 
cases  of  vaginal  Cesarean  section  for  eclampsia  the  convul- 
sions ceased  in  62.6  per  cent,  of  the  cases.  From  this  it  was 
concluded  that  it  made  very  little  difference  as  regards  the 
cessation  of  convulsions  whether  the  delivery  ended  spon- 
taneously or  was  terminated  by  operative  means. 

In  the  present  series  of  cases  of  abdominal  Cesarean  sec- 
tion for  eclampsia  there  were  457  cases  where  data  regarding 
the  continuation  or  cessation  of  convulsions  after  the  opera- 
tion were  available.  In  251  of  these  457  cases  or  in  54.92 
per  cent,  the  convulsions  ceased  after  the  uterus  was  emptied, 
these  figures  corresponding  to  the  other  figures  quoted,  52 
to  62  per  cent.,  of  cessation  of  convulsions  after  the  uterus  is 
emptied  either  spontaneously  or  by  artificial  means. 

Apparently  there  is  still  considerable  confusion  regarding 
the  entire  question  of  the  cessation  or  continuation  of  con- 
vulsions after  the  uterus  of  the  eclamptic  is  emptied.  The 
subject  is  rather  a  complex  one  and  not  so  easily  settled  as 
might  at  the  first  glance  be  supposed.  As  has  been  stated, 
the  convulsions  in  a  general  way  indicate  the  amount  of  the 
eclamptic  poisoning  present  in  a  given  case,  with  the  excep- 
tions noted.  Emptying  the  uterus  and  thereby  removing 
the  condition  giving  rise  to  the  toxemia  of  pregnancy  would 
surely  put  a  stop  to  this  toxemia  if  performed  at  the  very 
beginning  of  the  elaboration  of  the  poisons.  No  one  would 
question  the  truth  of  this  statement.  However,  if  the 
toxemia  continues  up  to  the  point  where  the  maternal  organ- 
ism reacts  in  the  form  of  an  eclamptic  convulsion,  empty- 
ing of  the  uterus,  either  spontaneously  or  by  artificial  means, 
while  it  puts  a  stop  to  further  elaboration  of  toxins  from  the 
fetus  or  placenta  or  both,  may  not  be  sufficient  to  prevent 
further  convulsions,  or  in  certain  cases  death  of  the  mother 
from  an  intoxication  which  was  present  prior  to  the  delivery. 
In  other  words,  the  patient  either  has  one  or  more  convul- 
sions after  delivery  and  recovers  or  dies  from  the  eclamptic 
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intoxication  in  spite  of  the  relief  afforded  by  emptying  the 
uterus. 

As  a  matter  of  fact  too  much  stress  must  not  be  laid  upon 
the  cessation  or  continuation  of  convulsions  after  any  form 
of  treatment  of  eclampsia.  For  the  reasons  stated  above 
the  convulsions  will  cease  only  in  a  little  over  one-half  the 
cases  no  matter  what  form  of  treatment  be  employed. 
Lichtenstein  who  claims  very  favorable  results  in  a  small 
number  of  cases  of  eclampsia  where  venesection  was  em- 
ployed thinks  the  cessation  of  the  convulsions  in  59  per 
cent,  of  the  cases  to  be  due  to  the  treatment  employed.  If 
this  claim  be  valid  how  does  he  explain  the  cessation  of  the 
convulsions  in  the  vaginal  Cesarean  series  in  62.6  per  cent, 
of  the  cases  after  delivery  by  operative  means?  In  order  to 
answer  the  question  why  the  convulsions  did  or  did  not 
cease  in  the  two  series  of  cases  we  would  have  to  be  in  a  posi- 
tion to  state  the  degree  of  intoxication  in  each  individual 
eclamptic,  a  question,  so  far  as  the  convulsions  are  con- 
cerned, either  before  or  after  delivery,  we  are  in  no  position 
to  answer  by  present-day  methods. 

The  Relation  Between  the  Cessation  of  Convulsions  and  the 
Maternal  Mortality.  Another  proof  that  the  cessation  or 
continuation  of  the  convulsions  after  delivery  is  only  of 
relative  importance  in  judging  of  the  condition  of  the 
eclamptic  is  seen  in  the  mortality  figures  in  the  two  classes 
of  cases.  If  it  were  the  whole  story  we  would  judge  that 
the  victory  had  been  won  if  the  convulsions  ceased,  but  we 
know  this  to  be  untrue. 

The  maternal  mortality  in  251  cases  in  the  present  series 
where  the  convulsions  ceased  after  delivery  was  27.8  per 
cent,  against  a  total  mortahty  in  the  whole  series  of  34.8  per 
cent.  By  the  grouping  system  we  find  that  up  to  1908  in 
105  cases  where  the  convulsions  ceased  there  were  41  deaths 
or  a  mortality  of  39.04  per  cent.,  while  in  146  cases  occurring 
between  1908  and  1913  there  were  29  deaths,  or  a  maternal 
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mortality  of  19.8  per  cent,  as  against  a  total  mortality  during 
this  period  of  25.79  per  cent. 

If  the  cases  where  the  convulsions  continued  after  deliv- 
ery be  considered  it  will  be  found  that  up  to  1908  in  76 
cases  there  were  38  deaths,  or  a  mortality  of  50  per  cent. ; 
while  in  130  cases  between  1908  and  1913  there  were  41 
deaths,  or  a  maternal  mortality  of  31.53  per  cent. 

Seitz's  cases  together  with  the  cases  of  my  two  series  have 
been  arranged  in  a  table  as  follows: 

Table  II. — Maternal  Mortality  in  Relation  to  the  Cessation  or 
Continuation  of  the  Eclamptic  Convulsions 

Cessation  of  convulsions.       Continuation  of  convulsions, 
No.  of     Deaths.     Mortality,     No.  of     Deaths.     Mortality. 


cases. 

per  cent. 

cases. 

per  cent. 

Seitz         .... 

123 

25 

20.3 

102 

22 

21.5 

Peterson       (vaginal 

284 

50 

17.6 

169 

54 

31.9 

Cesarean).    .     .     . 

Peterson  (abdominal 

146 

29 

19.8 

130 

41 

31.5 

Cesarean)  1908-1913 

Total    .... 

553 

104 

18.8 

401 

117 

28.1 

Thus  it  may  be  seen  that  the  analysis  of  the  cases  of  the 
present  series  gives  weight  to  the  conclusion  set  forth  in  the 
first  paper  that  the  fact  that  convulsions  cease  after  deliv- 
ery does  not  mean  that  the  patient  will  recover,  since  under 
these  circumstances  about  20  per  cent,  die;  however,  it  may 
be  said  that  when  the  convulsions  cease  the  patient  stands 
a  much  better  chance  of  recovery  since  the  mortality  is  10 
per  cent,  higher  when  the  convulsions  continue  after  the 
uterus  is  emptied. 

The  Variations  in  Maternal  Mortality  Dependent  Upon 
when  the  Uterus  is  Emptied  in  Relation  to  the  Convulsions. 
In  my  opinion  no  form  of  operative  treatment  of  eclamp- 
sia has  been  given  a  fair  trial.  If  our  reasoning  has  been 
correct,  emptying  the  uterus  will  prove  advantageous,  pro- 
vided the  treatment  be  instituted  early,  before  the  maternal 
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and  fetal  organisms  are  overwhelmed  by  the  eclamptic 
poison.  If  the  operative  treatment  be  delayed  through 
injudicious  attempts  to  cure  the  patient  by  medicinal  means 
while  the  toxins  are  being  elaborated  by  virtue  of  the  con- 
tinuation of  the  pregnancy,  the  results  of  such  treatment 
must  necessarily  be  rendered  poor  in  proportion  to  the 
amount  of  the  delay.  Until  this  is  clearly  appreciated  the 
best  results  will  not  be  obtained  from  operative  treatment. 
The  position  of  those  who  advocate  the  medicinal  treatment 
of  eclampsia  is  absolutely  untenable.  They  are  simply 
repeating  for  the  treatment  of  eclampsia  arguments  long 
since  shown  absolutely  incorrect  as  regards  other  forms  of 
treatment.  For  example,  one  has  only  to  recall  the  history 
of  the  treatment  of  ectopic  pregnancy  to  be  convinced  of  the 
truth  of  this  statement.  In  the  early  days  of  the  treatment 
of  this  condition  all  kinds  of  therapy  were  suggested,  elec- 
tricity and  injection  of  the  gestation  sac  with  various  poison- 
ous substances  in  order  to  kill  the  fetus;  in  fact  anything  and 
everything  to  avoid  the  only  rational  treatment,  the  removal 
of  the  ectopic  sac  by  operation.  In  this  condition,  tempor- 
izing and  trying  all  kinds  of  treatment  except  the  right  one 
costs  many  lives.  Once  the  surgical  treatment  was  estab- 
lished upon  a  proper  basis,  the  mortality  was  reduced  to 
below  5  per  cent.,  even  including  desperate  cases. 

The  advice  of  those  who  urge  the  medicinal  treatment  of 
eclampsia  while  the  woman  is  undehvered  is  irrational  as  a 
working  rule.  Certainly  it  does  not  give  the  operative  treat- 
ment of  eclampsia  a  fair  show,  for  its  advocates  say,  "use 
every  means  except  surgical  in  antepartum  eclampsia  and 
then  if  the  fight  is  going  against  you  empty  the  uterus." 
There  can  be  only  one  result  of  such  delayed  operation, 
a  high  maternal  and  fetal  mortality. 

While  the  number  of  antepartum  convulsions  may  not  be 
an  exact  index  of  the  patient's  condition,  in  a  general  way 
they  do  furnish  this  information.     The  chances  of  an  eclamp- 
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tic  with  one  convulsion  are  infinitely  better  than  are  those  of 
the  patient  who  has  had  twenty-five.  But  it  is  a  mistake  to 
endeavor  to  compile  statistics  from  what  follows  a  certain 
number  of  convulsions.  Especially  is  this  true  if  we  are 
dealing  with  a  small  number  of  cases.  For  instance,  it  was 
a  mistake  in  my  former  article  to  give  the  mortality  percent- 
ages separately  after  from  one  to  ten  convulsions.  Imme- 
diately the  eye  took  in  the  fact  that  the  table  showed  that 
the  maternal  mortality  where  the  operations  were  performed 
after  the  first  convuslion  was  18.51  per  cent,  while  in  four- 
teen cases  where  the  operations  were  performed  after  the 
ninth  convulsion  the  mortality  was  only  7.14  per  cent. 
Although  this  was  explained  in  the  text,  the  explanation 
counted  for  little. 

The  convulsions  in  relation  to  the  maternal  mortaUty 
have  been  considered  in  two  large  groups,  first,  all  the  cases 
between  1908  and  1913  arranged  according  to  whether  the 
operations  were  performed  after  from  one  to  five  convul- 
sions or  after  from  six  or  more  convulsions.  The  second 
group  has  been  w^orked  out  in  a  similar  manner  as  regards 
the  time  after  the  convulsions  the  operations  were  performed, 
but  has  also  been  arranged  according  to  whether  the  con- 
vulsions ceased  or  continued  after  the  operations. 

(a)  There  were  213  cases  in  the  first  group.  Of  these 
there  were  124  operations  after  from  one  to  five  convulsions 
with  twenty-five  deaths,  or  a  maternal  mortality  of  20.32 
per  cent.  This  is  an  exceedingly  low  mortality  from  an 
operative  procedure  which  has  been  thought  to  carry  with  it 
a  death  rate  of  nearly  50  per  cent.  It  will  be  noticed  that 
the  mortality  is  5  per  cent,  lower  where  the  operations  have 
been  performed  after  a  few  convulsions  than  where  there  has 
been  delay  in  emptying  the  uterus. 

If  to  this  immediate  emptying  of  the  uterus  or  at  least  its 
emptying  shortly  after  the  onset  of  the  convulsions  be  added 
non-contamination  of  the  puerperal  tract  from  below  by  the 
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avoidance  of  or  limitation  of  vaginal  examinations  or 
attempts  at  delivery,  a  maternal  mortality  is  found  which 
more  nearly  represents  what  should  be  accomplished  by  the 
suprapubic  route.  For  out  of  the  124  operations  there  were 
sixty  where  no  or  only  one  or  two  vaginal  examinations 
were  made  and  where  no  attempts  were  made  to  dehver 
from  below.  There  were  only  nine  deaths  after  these  sixty 
operations,  or  a  maternal  mortahty  of  15  per  cent.  Grant- 
ing this  to  be  a  small  number  of  cases,  as  far  as  they  go  they 
indicate  that  in  clean  cases  with  clean  surgery,  performed 
after  a  few  convulsions  the  maternal  mortality  compares 
very  favorably  with  other  forms  of  eclamptic  treatment. 
Also  it  holds  out  a  hope  that  under  equally  favorable  cir- 
cumstances the  same  or  even  better  results  can  be  obtained 
in  a  larger  number  of  cases. 

I  have  no  argument  ■w'ith  those  who  attempt  to  explain 
such  figures  by  saying  that  a  large  proportion  of  such  opera- 
tions were  probably  useless  and  that  many  of  the  patients 
would  have  recovered  without  them.  Such  statements  are 
as  worthy  of  notice  as  would  be  the  suggestion  that  probably 
the  drugs  used  in  the  medicinal  treatment  of  eclampsia  were 
inert  and  therefore  might  just  as  well  not  have  been  adminis- 
tered. The  point  is  that  the  patients  were  eclamptics  as 
shown  by  the  convulsions  and  other  symptoms  and  that  they 
recovered  after  the  uterus  was  emptied  by  the  suprapubic 
route.  This  does  not  mean  that  every  woman  with  eclampsia 
should  be  subjected  to  the  same  treatment  or  that  equally 
good  results  may  not  be  obtained  by  other  methods.  That 
is  another  question  altogether  and  must  be  considered  sepa- 
rately. But  nothing  is  gained  by  trying  to  explain  a  mor- 
tahty by  suggestions  which  do  not  explain  and  besides  are 
fooHsh  in  the  extreme. 

The  increase  in  mortality  due  to  delay  is  shown  by  the 
fact  that  in  eighty-nine  eclamptics  where  the  operations 
were   performed    after    the    sixth    convulsion    there    were 


REUBEN  PETERSON  127 

twenty-seven  deaths,  or  a  mortality  of  30.33  per  cent. 
This  is  10  per  cent,  higher  than  after  quick  dehvery  and 
5  per  cent,  higher  than  the  total  mortahty  during  this 
same  period. 

(6)  WTiere  there  is  a  cessation  of  con\'Tjlsions  after  the 
uterus  has  been  emptied  the  presumption  is  that  the  patient 
is  in  better  condition  than  where  the  convulsions  continue, 
although,  as  we  have  seen,  death  occurs  in  a  certain  per- 
centage of  these  cases.  But  these  deaths  may  have  occurred 
from  delay  in  operating  even  if  no  convulsions  follow.  This 
is  shown  by  the  fact  that  in  sixty  cases  where  there  was  a 
cessation  of  the  convulsions  after  the  operations  where  the 
latter  were  performed  after  from  one  to  five  convulsions, 
there  were  eight  deaths,  or  a  maternal  mortality  of  13.33  per 
cent.  In  fifty-two  cases  under  the  same  conditions,  except 
that  the  convulsions  continued,  there  were  fourteen  death 
or  a  mortahty  of  26.92  per  cent.  We  are  forced  to  the  con- 
clusion, then,  that  this  double  as  high  mortalitj^  was  due  to 
the  fact  that  even  with  immediate  operation  after  the  onset 
of  the  convulsions  the  patients  were  so  toxic  that  death 
followed  in  spite  of  operative  treatment. 

Where  the  abdominal  Cesarean  sections  were  performed 
after  more  than  five  convulsions  in  thirty-eight  cases  there 
were  ten  deaths,  or  a  mortahty  of  26.31  per  cent,  where 
there  were  no  convulsions  after  the  operations.  In  forty- 
four  cases  under  the  same  conditions,  except  that  the  con- 
vulsions continued,  there  were  sixteen  deaths,  or  a  mortahty 
of  36.36  per  cent. 

Miscellaneous  Statistics  Relating  to  the  Convulsions.  For 
the  sake  of  completeness  and  for  comparison  with  the  data 
submitted  in  the  vaginal  Cesarean  paper  certain  statistics 
have  been  arranged  in  the  following  tables.  Only  those 
cases  could  be  used  where  definite  statements  were  made 
regarding  the  convulsions  before  and  after  the  abdominal 
sections. 
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Table  III. — Average  Number  of  Convulsions  in  Antepartum  Eclampsia 
under  Different  Conditions  with  Abominal  Cesarean  Section 


Patients  where  number 

Number  of 
cases. 

Average 
number  of 
convulsions. 

Average 
number  of 
convulsions 

before 
operation. 

Average 
number  of 
convulsions 

after 
operation. 

of    convulsions    was 

given 

386 

9.0 

7.0 

2.0 

Patients  recovered . 

258 

8.0 

6.1 

2.0 

Patients  died     . 

128 

11.4 

7.7 

3.9 

Primiparse    .... 

322 

9.3 

6.9 

2.7 

Multipara   .... 

59 

7.9 

5.7 

2.2 

Twin  pregnancies  . 

17 

7.3 

6.3 

1.2 

In  Table  III  the  cases  have  been  grouped  irrespective  of 
the  period  in  which  the  operations  were  performed.  As 
would  be  expected,  the  average  number  of  convulsions  was 
much  less  where  the  patients  recovered.  Lichtenstein 
emphasizes  the  fact  that  by  the  venesection  treatment  of 
eclampsia  the  average  number  of  convulsions  has  been  re- 
duced from  an  average  of  13.5  per  patient  as  given  by  Glock- 
ner  in  400  cases  to  5.1  per  patient  in  his  39  cases,  Seitz'a 
average  number  was  8  while  Biittner's  was  10.  The  average 
number  per  patient  in  the  vaginal  Cesarean  series  was  8, 
while  in  the  present  series  in  386  cases  the  average  was  9  per 
patient. 

Too  much  importance  should  not  be  placed  upon  the 
increase  or  decrease  in  the  number  of  convulsions  per  patient 
in  a  given  series  of  cases  where  a  certain  line  of  treatment 
has  been  pursued.  A  great  many  factors,  like  delayed 
treatment,  medicinal  or  operative,  the  kind  of  treatment 
employed  after  delivery,  etc.,  tend  to  make  the  subject  very 
complex  and  to  warn  us  not  to  place  too  much  importance 
upon  the  average  number  of  convulsions. 

The  cases  have  been  grouped  according  to  periods  in 
Table  IV  for  the  purpose  of  comparison.  It  will  be  seen 
that  on  the  whole  the  figures  in  the  cases  occurring  during 
1908  to  1913  are  decidedly  lower  than  in  the  cases  occurring 
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before  1908.  This  is  what  could  be  expected  and  undoubt- 
edly is  due  to  prompter  delivery  and  better  operative 
technique. 

Table  IV. — Average  Number  of  Convulsions  in  Antepartum 
Eclampsia  Under  Different  Conditions  Up  to  1908,  and  from  1908 
to  1913. 
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Patients  where  num- 

138 

10.0 

8.0 

2.0 

242 

8.0 

5.0 

3.0 

ber   of   convulsions 

was  given     . 

Patients  recovered 

76 

9.2 

8.0 

1.6 

182 

7.2 

5.3 

2.0 

Patients  died 

62 

11.0 

8.6 

2.7 

59 

1.7 

7.1 

4.8 

Primiparse 

115 

10.5 

8.6 

2.3 

192 

18.6 

5.9 

2.9 

Multiparae     . 

18 

9.0 

7.0 

2.4 

40 

7.0 

5.2 

2.2 

Twin  pregnancies 

7 

10.1 

7.9 

2.1 

9 

5.2 

4.5 

0.8 

Table  V. — Frequency  of  Multiple  Pregnancy  in  Eclampsia. 

No.  of 

cases.  Twins.  Per  cent.     Triplets     Per  cent. 

Esch 49i  19  0.8 

Glockner 147  9  6.1             1 

Goedecke 403  19  4.7             1 

Goldberg 81  4  4.9 

Olshausen 200  16  8.0 

Peterson  (vaginal Cesarean)       530  17  3.2 

Peterson (abdominalCesarean,   500  21  4.02 

Schauta 342  27  7.8 

Zweifel 83  5  6.0            1 

2782  137  4.9             3          0.13 


Table  V  has  been  made  up  from  Table  XI  of  the  vaginal 
Cesarean  article  by  the  addition  of  the  number  of  twin  preg- 
nancies in  the  present  abdominal  Cesarean  series.     It  will 
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be  seen  that  twins  occurred  twenty-one  times  in  the  500 
cases,  or  in  4.02  per  cent.  This  was  more  frequent  than  in 
the  530  cases  of  vaginal  Cesarean  section,  although  not  quite 
as  frequent  as  in  the  2782  cases  of  eclampsia  (4.9  per  cent.). 
This  is  the  proportion  of  a  twin  pregnancy  to  about  every 
twenty-four  cases  of  eclampsia,  relatively  over  three  times 
as  frequent  as  are  twins  in  normal  cases. 

The  Fetal  Mortality  after  Abdominal  Cesarean  Section  for 
Eclampsia.  It  is  to  be  expected  that  the  fetal  mortality  from 
the  treatment  of  eclampsia  by  abdominal  Cesarean  section 
would  be  less  than  from  any  other  operative  procedure.  By 
this  method  the  child  is  lifted  from  the  uterus,  thereby 
escaping  all  trauma  resulting  from  spontaneous  or  operative 
delivery  through  the  natural  passages.  Were  it  not  for  the 
fact  that  the  fetus  receives  but  little  consideration  in  the 
treatment  of  this  grave  complication  of  pregnancy,  there 
would  be  more  of  a  place  for  the  abdominal  operation  on  the 
ground  that  it  gives  the  fetus  the  best  chance  for  life.  But 
in  practice  the  child  is  still  apt  to  be  disregarded  and  all 
efforts  bent  on  saving  the  mother,  ^^'^lile  there  are  good 
scientific  grounds  for  this  attitude  on  the  part  of  the  obstetri- 
cian, for  even  if  the  child  be  saved  primarily  there  are  many 
chances  of  its  dj-ing  later,  there  is  no  gainsaying  the  fact  that 
if  the  results  of  abdominal  Cesarean  section  for  eclampsia 
were  to  be  shown  equal  to  other  good  methods  of  treatment, 
its  superiority,  so  far  as  the  fetal  mortality  is  concerned, 
would  make  it  the  operative  treatment  of  choice. 

I  cannot  do  better  than  to  quote  from  my  former  article 
the  reasons  for  the  method  adopted  in  the  two  series  of  eases 
for  estimating  the  value  of  the  operative  treatment  so  far  as 
the  fetus  is  concerned. 

"  Obviously,  it  is  unfair  in  the  estimation  of  the  value  for 
the  fetus  of  any  form  of  treatment  in  eclampsia  to  include 
cases  where  the  period  of  gestation  is  so  early  as  to  preclude 
any  hope  that  the  child  may  live  after  artificial  or  spontane- 
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ous  delivery.  Hence  certain  exclusions  must  be  made. 
Just  what  these  shall  be  is  necessarily  somewhat  arbitrary, 
but  if  stated  as  a  preliminary  to  the  statistics,  the  results 
give  an  approximately  correct  idea  of  the  fetal  mortality. 
In  estimating  the  fetal  mortality  the  following  rules  were 
observed. 

1.  All  children  weighing  less  than  2000  grams  up  to  the 
eighth  month  were  judged  to  be  premature  and  were  not 
counted  whether  they  lived  or  died. 

2.  No  child  was  included,  who  was  known  to  be  dead  at 
the  time  of  the  operation. 

3.  If  a  child  Hved  an  hour  or  more  after  delivery  it  was 
counted  as  li\'ing,  if  less  than  an  hour  it  was  included  among 
the  deaths. " 

It  may  be  said  regarding  these  rules  that  a  child  might  live 
an  hour  and  then  die,  either  within  a  few  hours  or  a  few 
wrecks,  hence  an  hour  is  too  short  a  time  to  select.  A  httle 
consideration  will  show  that  very  little  weight  should  be 
given  to  this  criticism,  since  the  child  is  liable  to  perish  at 
any  time  during  the  first  few  hours,  weeks  or  months  of  its 
life.  The  criticism  would  apply  equally  well  if  twenty-four 
hours  or  a  week  or  four  weeks  were  chosen.  At  the  expira- 
tion of  an  hour  after  its  birth  it  has  been  decided  definitely 
whether  a  child  is  to  live  or  whether  it  is  to  be  stillborn.  So 
this  might  just  as  well  be  selected  as  a  criterion  as  a  subse- 
quent hour  or  day. 

However,  in  all  fairness  it  must  be  stated  that  all  fetal 
mortality  statistics  have  not  been  made  upon  this  basis, 
hence  this  fact  must  be  taken  into  consideration  in  compar- 
ing the  different  results.  A  great  deal  of  confusion  would  be 
saved  if  some  sort  of  standard  could  be  adopted,  or  at  least 
if  each  author  would  state  under  what  conditions  he  judged 
a  child  to  have  Hved  or  died  after  the  delivery. 

As  an  aid  to  the  comparison  of  the  present  fetal  statistics 
with  those  made  under  different  standards,  certain  statistic 
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have  been  worked  out  in  Table  VI  in  which  all  children  dying 
within  the  first  three  days  after  the  deliveries  have  been 
counted  among  the  deaths.  Other  cases  beside  the  eclamp- 
sia or  the  operation  may  have  caused  these  deaths  but  they 
are  given  for  the  reason  stated  and  may  be  taken  for  what 
they  are  worth. 

From  1908  to  1913  there  were  248  children  delivered  by 
abdominal  Cesarean  section  with  9  deaths,  or  a  fetal  mor- 
tality of  3.62  per  cent.  Up  to  1908  there  were  133  cases 
with  IG  deaths,  or  a  fetal  mortality  of  12.03  per  cent.  Thus 
it  will  be  seen  that  the  fetal  mortality  in  the  first  period  was 
almost  four  times  as  great  as  that  during  the  five-year  period, 
from  1908  to  1913. 

Table  VI. — Fetal  Mortality  in  Eclampsia  Under  Various  Methods 

No.  of  Mortality, 

children.    Deaths,  per  cent. 

Various  Methods 1478       460       31 . 1 

Vaginal  Cesarean  section  (living  one  hour)  .      .      315         67       21.1 

Abdominal  Cesarean  section  (up  to  1908:  hving 

one  hour) 133         16       12.03 

Abdominal  Cesarean  section  (up  to  1908;  count- 
ing children  dead  who  died  first  few  days  after 
delivery) 130         32       24.61 

Abdominal  Cesarean  section  (1908-1913;  living 

one  hour) 248  9         3.62 

Abdominal  Cesarean  section  (1908-1913;  count- 
ing children  dead  who  died  first  few  days  after 
deUvery) 243         26       10.69 

Abdominal  Cesarean  section  (up  to  1908;  after 

1-5  convulsions) 40  3         7.50 

Abdominal  Cesarean  section  (1908-1913;  after 

1-5  convulsions) 118  3         2.54 

Abdominal  Cesarean  section  (up  to  1908;  after 

6  or  more  convulsions) 49         13       26.53 

Abdominal  Cesarean  section  (1908-1913;  after 

6  or  more  convulsions) 76  6         7.89 

Various  interesting  facts  besides  those  statistics  above 
regarding  the  fetal  mortality  after  abdominal  Cesarean  sec- 
tion for  eclampsia  have  been  arranged  in  Table  VI.    Just  as 
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the  maternal  mortality  was  lov»'est  wlien  the  uterus  was 
emptied  early  after  the  first  convulsion,  so  the  lowest  fetal 
mortality  (2,54  per  cent.)  occurred  in  the  period  from  1908 
to  1913  where  the  operations  were  performed  after  from  one 
to  five  convulsions,  that  is,  under  good  technique  and  before 
the  child  as  well  as  the  mother  was  overwhelmed  by  the 
eclamptic  toxin.  Faulty  technique  probably  accounted  for 
double  this  mortality  up  to  1908  for  in  both  groups  of  cases 
the  operations  were  performed  equally  early. 

The  highest  fetal  mortality  (26.52  per  cent.)  was  found  in 
40  cases  where  the  operations  were  performed  before  1908, 
and  after  six  or  more  convulsions.  Even  in  the  five-year 
period  the  fetal  mortality  is  high  (7.89  per  cent.)  compared 
with  the  2.54  per  cent,  mortality  obtained  through  prompt 
operating  and  good  technique. 

Zinke  in  30  cases  of  eclampsia  reports  a  fetal  mortality  of 
50  per  cent.  Lichtenstein  after  certain  exclusions  had  a  fetal 
mortality  of  25  per  cent,  in  50  children  born  after  the  vene- 
section and  narcotic  treatment.  After  various  methods  of 
delivery  with  some  exclusions  in  1487  cases  there  were  460 
children  died,  or  a  fetal  mortality  of  31.1  per  cent.  After 
vaginal  Cesarean  section  the  fetal  mortahty  was  21.2  per 
cent.  In  the  light  of  such  figures  the  obstetrician  is  bound 
to  consider  the  rights  of  the  fetus  when  by  a  certain  opera- 
tion the  fetal  mortahty  can  be  reduced  to  2.54  per  cent,  with 
a  maternal  mortality  in  60  cases  of  15  per  cent. 

The  Relation  between  Primi-  and  Multigravity  and  Eclamp- 
sia. Out  of  500  cases  of  abdominal  Cesarean  section  there 
were  474  cases  where  it  was  definitely  stated  whether  the 
woman  was  a  primipara  or  multipara.  Of  these  397,  or  83.75 
per  cent.,  were  primiparse;  while  77,  or  16.17  per  cent.,  were 
multiparse.  This  is  a  larger  proportion  of  primiparse  than 
was  the  case  in  the  vaginal  Cesarean  section  series  where 
73.1  per  cent,  of  517  eclamptics  were  primipara?.  In  3134 
cases  of  eclampsia  collected  in  reference  to  this  point  (see 
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Table  VII)  it  was  found  that  75  per  cent,  of  the  eclamptics 
were  primiparse.  Probably  the  greater  proportion  of  primi- 
parae  in  the  present  series  was  due  to  the  fact  that  primi- 
parous  conditions  such  as  undilated  and  rigid  cervix  and 
rigidity  of  the  soft  parts  more  often  call  for  the  abdominal 
operation  than  for  other  methods  of  delivery. 

It  was  found  in  the  former  investigation  that  the  maternal 
mortality  was  higher  among  the  multiparse  than  with  the 
primiparse.  In  the  3134  collected  cases  it  was  28.4  per  cent, 
in  the  771  multiparae,  while  it  was  22.35  per  cent.,  or  lower 
by  6  per  cent,  among  the  primiparse. 


Table  VII. — Primiparae  and  Multiparae  in  Eclampsia 
(Table  XV  in  Vaginal  Cesarean  Article.) 


Primiparse, 


Multiparae. 


H 

•^ 

(^          ■z 

PL, 

z 

p^ 

2 

(^ 

Biittner    . 

507 

350 

69.0      77 

22.0 

157 

31.0 

52 

33.0 

Esch    .      . 

496 

385 

78.3      82 

21.3 

107 

21.7 

24 

22.4 

Glockner  . 

147 

116 

80.0      23 

19.8 

29 

20.0 

3 

10.3 

Goedecke 

403 

304 

75.4      47 

15.5 

99 

24.6 

21 

21.2 

Goldberg  . 

81 

70 

86.4      15 

21.4 

11 

13.5 

5 

45.4 

Hammerschla 

g    291 

198 

68.0      45 

23.0 

93 

32.0 

30 

32.0 

Lohlein 

103 

88 

85.4      18 

20.5 

15 

14.6 

5 

33.3 

Olshausen 

200 

145 

75.0      34 

23.7 

51 

26.0 

17 

33.3 

Peterson  . 

517 

378 

73.11     81 

21.4 

139 

26.8 

37 

26.7 

Schauta    . 

306 

353 

82.6      93 

37.3 

53 

17.4 

24 

44.8 

Zweifel      . 

83      66 
3134  2353 

79.5      11 

16.6 

17 
771 

20.4 
24.6 

1 

219 

5.5 

Total    . 

75.08  526  22.35 

28.4 

In  the  present  series  in  225  primiparse  where  the  abdomi- 
nal Cesarean  sections  were  performed  from  1908  to  1913  the 
maternal  mortality  was  24.44  per  cent,  while  in  48  multi- 
parse during  the  same  period  the  mortality  was  27.08  per  cent. 
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The  fetal  mortality  was  also  higher  during  the  same  period 
among  the  children  of  miiltiparous  mothers.  In  203  child- 
ren of  primiparse  the  fetal  mortality  was  3.44  per  cent.,  while 
in  44  children  from  multiparous  mothers  the  fetal  mortality 
was  4.54  per  cent. 

I  have  no  reason  for  changing  the  conclusions  arrived  at 
from  a  study  of  this  part  of  the  subject  in  the  former  article. 
In  fact  these  conclusions  are  strengthened  by  the  above 
figures,  since  the  children  of  both  primiparse  and  multiparas 
because  they  were  removed  by  the  abdominal  route  escaped 
the  traumatisms  of  labor.  Hence  the  high  fetal  mortality 
in  the  children  of  multiparse  must  be  due  to  the  greater 
intoxication  in  the  multiparous  as  compared  with  the  primi- 
parous  mothers. 

Also  we  see  no  reason  for  changing  our  conclusions  that 
the  higher  mortalities,  both  maternal  and  fetal,  among  the 
multiparse  may  be  ascribed  to  the  ages  of  the  latter.  Natur- 
ally they  are  older  than  the  primiparse  and  once  the  victims 
of  eclampsia,  less  able  to  withstand  its  resulting  poisoning. 
For  the  sake  of  completeness  it  may  be  stated  that  the  aver- 
age age  of  the  397  primiparse  was  24.6  years,  while  that  of  the 
77  multiparse  was  32.6  years. 

The  Relation  between  Age  and  the  Eclampsia.  In  a  general 
way  while  the  mortality  percentages  bear  out  the  above 
statements  regarding  the  influence  of  the  age  of  the  eclamp- 
tics upon  the  degree  of  intoxication  present,  there  was  not 
as  much  regularity  as  shown  in  the  vaginal  Cesarean  sec- 
tion series.  During  the  five-year  period  there  were  55 
eclamptic  patients  between  the  ages  of  16  and  20.  The 
maternal  mortality  was  23.63  per  cent.  Between  the  ages  of 
31  and  35  there  were  45  patients  with  14  deaths,  or  a  mor- 
tality of  31.11  per  cent. ;  while  in  14  cases  where  the  patient's 
ages  ranged  from  41  to  46  there  were  6  deaths,  or  a  mortality 
of  42.85  per  cent. 
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The  age  of  the  youngest  patient  was  12  and  that  of  the 
oldest  46.     The  average  age  of  448  patients  was  26.6. 

The  Period  of  Gestation  in  its  Relation  to  Eclampsia.  The 
period  of  gestation  was  given  in  465  out  of  500  cases.  These 
cases  are  arranged  in  Table  VIII  so  as  to  show  the  percentage 
of  cases  at  the  different  periods  of  gestation. 


Table  VIII. — Cases  of  Eclampsia  Arranged  According  to  Periods 

of  Gestation. 

No.  of  Per  cent. 

Period  of  gestation.  cases.  of  cases. 

Fifth  month 1  0.21 

Sixth  month 5  1.07 

Seventh  month 40  8.60 

Eighth  month 86  18.49 

Ninth  month  (full  term)       ....     333  71.61 


Naturally  the  largest  number  of  cases  occurred  at  the 
ninth  month,  or  full  term,  because  abdominal  Cesarean  sec- 
tion was  more  often  indicated  at  that  period  of  gestation  as 
the  easiest  and  quickest  method  of  delivering  the  patient. 
However,  this  is  not  the  only  reason  for  the  prevalence  of 
eclampsia  in  the  later  months  of  pregnancy,  since  Glockner, 
Goedecke  and  others  have  shown  that  it  is  much  more  com- 
mon in  patients  at  the  eighth  or  ninth  months  of  gestation. 
More  than  one-half  (56.3  per  cent.)  of  the  vaginal  Cesarean 
sections  were  performed  at  full  term.  Just  as  in  that  series 
there  was  no  case  of  eclampsia  prior  to  the  fifth  month  in  the 
present  series  and  the  number  of  cases  increased  from  that 
period  up  to  full  term. 


Table  IX. — Periods  of  Gestation  and  Maternal  Mortality  in 

Eclampsia  (1908-1913) 

No.  of 
Period  of  gestation.  cases. 

After  thirty-second  week 192 

Twenty-fifth  to  thirty-second  week  ...       77 

Below  twenty-fifth  week 5 


Deaths. 

Mortality, 
per     cent. 

44 

22.91 

22 

28.57 

3 

60.00 
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In  Table  IX  the  cases  have  been  arranged  according 
periods  of  gestation  and  maternal  mortality.  Just  as  in  the 
vaginal  Cesarean  series  it  is  found  that  the  further  advanced 
the  pregnancy  the  lower  the  maternal  mortality.  WTiile  the 
number  of  cases  below  the  twenty-fifth  week  is  too  small  to 
be  of  much  value  from  a  statistical  stand-point,  the  number 
of  cases  at  the  other  periods  of  gestation  is  large  enough  to 
draw  conclusions  from. 


Table  X. — Operative  Procedures  Prior  to  Abdominal  Cesarean 

Section 

No.  of 
cases. 

Attempted  vaginal  Cesarean  section 4 

Bougie 3 

Colpeurysis 

Dilatation 1] 

Dilatation  and  bougie 

Dilatation  with  bags 

Dilatation  with  metal  dilators  and  with  fingers    . 

Diihrssen  incisions 

Forceps      

Forceps  and  version 

Hegar's  dilator  and  colpeurynter 

Manual  dilatation 1] 

Manual  dilatation  and  forceps 

Manual  dilatation  and  puncture  of  membranes    . 

Metreurynter 

Tamponade  of  cervix 

Version  and  perforation 2 

Total 53 


Operative  Procedures  Prior  to  Abdominal  Cesarean  Section. 
The  operations  performed  prior  to  the  vaginal  Cesarean  sec- 
tions were  listed  and  the  5  per  cent,  higher  mortality  in  the 
patients  upon  whom  these  operations  were  performed  attrib- 
uted to  the  delay  with  its  increased  maternal  and  fetal 
intoxication.  Quite  a  few  of  the  deaths  could  have  been 
caused  by  sepsis  which  not  infrequently  arises  from  pro- 
longed and  unsuccessful  attempts  at  delivery  from  below. 
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But  as  already  pointed  out  the  danger  from  sepsis  is  much  less 
than  in  abdominal  section  after  prior  operative  procedures, 
since  in  the  vaginal  operation  the  peritoneal  cavity  is  opened 
only  accidentally.  In  fact  so  great  is  the  increased  risk  of  a 
fatal  result  following  abdominal  Cesarean  section  for  any 
condition  where  prior  attempts  have  been  made  to  deliver 
from  below,  that  it  is  questionable  whether  the  abdominal 
operation  is  ever  justifiable  under  these  circumstances.  Cer- 
tainly it  is  contra-indicated  unless  the  operator  can  be  abso- 
lutely sure  of  the  technique  previously  employed.  Otherwise 
craniotomy  would  be  a  far  preferable  procedure.  The  true 
situation  is  probably  not  fully  grasped  by  operators  in 
general  else  we  would  not  be  confronted  with  the  list  of 
operative  procedures  (see  page  135)  attempted  prior  to  the 
abdominal  Cesarean  sections. 

In  twenty-nine  cases  where  various  operative  procedures 
were  undertaken  from  below  from  1908-1913  there  were  10 
deaths,  or  a  maternal  mortality  of  34.48  per  cent.  This  high 
death  rate  as  compared  with  the  total  death  rate  (25.79) 
during  the  same  period  w^as  due  principally  to  sepsis  although 
shock  and  delay  may  have  contributed  their  share  to  the 
results. 

Vaginal  Examinations  Prior  to  the  Abdominal  Cesarean 
Sections  and  the  Maternal  Mortality.  It  is  exceedingly  diffi- 
cult to  obtain  from  published  cases  or  from  a  questionnaire 
accurate  information  regarding  possible  contamination  of 
the  genital  tract  through  vaginal  examinations.  Routh's 
analysis  of  abdominal  Cesarean  section  cases  has  shown 
the  danger  of  frequent  examinations  or  attempts  at  delivery 
since  the  maternal  mortality  under  these  conditions  is  34.3 
per  cent,  in  comparison  wdth  2.9  per  cent,  where  the  opera- 
tions have  been  performed  when  the  patients  were  not  in 
labor  and  the  membranes  unruptured.  But  it  is  too  much 
to  expect  that  any  great  proportion  of  eclamptics  will  be 
subjected  to  abdominal  Cesarean  section  without  first  being 
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subjected  to  thorough  pelvic  examination,  nor  would  this  be 
desirable.  In  the  great  majority  of  cases  eclampsia  comes 
suddenly  without  warning  and  without  previous  knowledge 
of  the  size  of  the  bony  pelvis  of  the  soft  parts.  Hence 
at  least  one  vaginal  examination  is  almost  always  neces- 
sary. 

Again,  it  is  impossible  to  ascertain  from  a  questionnaire 
the  manner  in  which  the  vaginal  examinations  were  made. 
It  is  perfectly  possible  to  make  a  number  of  such  examina- 
tions in  accordance  with  an  aseptic  technique  so  perfect  as  to 
be  almost  without  danger.  On  the  other  hand  it  is  equally 
possible  to  infect  the  woman  through  a  careless  technique  by 
one  vaginal  exploration. 

In  188  cases  during  the  five-year  period  it  was  recorded 
that  one  or  more  vaginal  examinations  were  made.  There 
were  fiftj'-five  deaths  among  these  patients,  or  a  maternal 
mortality  of  29.25  per  cent,  distinctly  higher  than  the  total 
maternal  mortality  (25.79  per  cent.)  during  this  period. 
Again  combining  the  few  cases  where  it  was  distinctly  stated 
that  no  vaginal  examinations  were  made  with  those  cases 
where  no  statement  was  made,  ninety-five  cases  in  all,  we 
find  there  were  eighteen  deaths,  or  a  maternal  mortality  of 
18.94  per  cent. 

As  far  as  this  evidence  goes  we  are  justified  then  in  con- 
cluding that  a  certain  proportion  of  the  deaths  during  the 
five-year  period  were  due  to  prolonged  or  badly  conducted 
vaginal  examinations  with  the  understanding  that  such 
examinations  would  have  been  productive  of  far  less  mor- 
tality had  not  the  peritoneal  cavity  and  the  uterus  been 
opened  subsequently. 

Indications  for  the  Abdominal  Cesarean  Sections  for 
Eclampsia.  In  sixty-eight  of  the  500  cases  no  statement  was 
made  as  to  why  the  abdominal  Cesarean  sections  were  per- 
formed. The  indications  for  the  remaining  432  operations 
have  been  listed  in  Table  XI. 
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Table  XL — Indications  for  Abdominal  Cesarean  Section  in  500 
Cases  of  Eclampsia 

No.  of 

Indications.  cases. 

Eclampsia  116 

Undilated  cervix 89 

+  narrow  vagina 9 

+  obesity 6 

+  edema  of  soft  parts  ....  3 

+  weak  heart 2 

+  previous  ventrofixation  ...  1 

+  obesity  and  edema  of  vulva  1 

111  111 

Contracted  pelvis 78 

+  narrow  soft  parts       ....  3 

+  large  child 3 

+  prolapsed  cord 1 

+  tetanus  uteri 1 

+  tumor 1 

87  87 

Rigid  cervix 72 

+  non-engagement  of  head  3 

+  tumor 1 

+  pelvic  adhesions 1 

+  persistent  nausea  and  vomiting         1 

78  78 

Rigid  soft  parts  other  than  cervix  10 

+  ulcers  of  vagina  and  vulva  .  1 

+  stricture  due  to  scar  tissue  .  1 

+  atresia  vagina 1 

13  13 

Edema  of  soft  parts 5 

Non-engagement  of  head 5 

Pelvic  tumors 5 

Large  child 3 

Impending  death 2 

Viabihty  of  child 2 

Tetanus  uteri 

Previous  vaginofixation 

Uterine  inertia 

Shoulder  presentation 

Placentary  hemorrhage 

No  statement  regarding  indication 68 

500- 


REUBEN  PETERSON  141 

It  is  unfortunate  that  the  indications  have  not  been  set 
forth  more  definitely.  For  instance,  it  is  not  easy  to  deter- 
mine just  what  is  meant  by  "undilated  cervix."  Is  it  undi- 
lated  because  of  some  failure  in  the  mechanism  of  labor,  or 
does  it  mean  that  it  was  deemed  inadvisable  to  delay  the 
emptying  of  the  uterus  while  the  cervix  slowly  dilated? 
This  reason  for  the  performance  of  the  operation  was  given 
in  111  instances.  In  22  of  the  111  cases  other  conditions 
besides  the  undilated  cer\ax,  such  as  narrow  vagina,  obesity, 
edema  of  the  soft  parts,  etc.,  were  given  as  indications  for 
the  operations. 

Eclampsia  alone  was  given  as  the  indication  in  116  cases, 
or  over  a  fifth  of  the  series.  AMiether  or  not  this  is  good 
practice,  it  is  significant  as  showing  the  increased  frequency 
wdth  which  abdominal  Cesarean  section  is  being  performed 
for  this  condition,  since  85  of  the  operations  were  performed 
from  1908  to  1913. 

Contracted  pelvis  was  given  as  a  reason  for  the  empty- 
ing of  the  uterus  by  the  suprapubic  route  in  87  cases.  In 
9  of  these  cases  narrow  soft  parts,  prolapsed  cord,  etc., 
were  stated  as  indications  in  addition  to  the  contracted 
pelvis. 

It  is  rather  surprising  that  there  was  not  a  larger  propor- 
tion of  contracted  pelves,  since  until  recently  this  obstetric 
compUcation  has  been  thought  the  only  justifiable  indication 
for  abdominal  Cesarean  section  in  eclampsia. 

In  78  cases  the  operations  were  performed  for  rigid  cervix 
with  additional  indications  in  six  of  the  cases.  In  all  prob- 
ability this  does  not  tell  the  whole  story,  for  many  of  the  89 
cases  where  the  cervix  was  described  as  undilated  were  prob- 
ably rigid  in  the  sense  that  they  were  not  readily  dilatable, 
else  the  uterus  would  preferably  have  been  emptied  from 
below. 

Rigid  soft  parts  were  given  as  indications  in  13  of  the 
cases,  while  in  27  cases  miscellaneous  indications  such  as 
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edema  of  the  soft  parts,  non-engagement  of  the  head,  pelvic 
tumors,  etc.,  led  to  the  operations. 

Every  obstetric  indication  in  the  above  list  may  under 
certain  circumstances  call  for  abdominal  Cesarean  section. 
On  the  other  hand,  certain  other  factors  in  connection  with 
the  case  may  absolutely  contra-indicate  the  suprapubic  opera- 
tion. For  example,  under  the  indication  of  undilated  cervix 
there  were  nine  cases  where  narrow  vagina  in  addition  to 
the  cervical  condition  w^as  given  as  an  indication.  It  is  per- 
fectly justifiable  and  even  imperative  in  certain  cases  where 
the  vagina  is  of  the  infantile  type  and  prompt  emptying  of 
the  uterus  is  indicated,  to  terminate  the  pregnancy  by 
abdominal  Cesarean  section.  This  would  save  the  eclamp- 
tic from  the  trauma  and  shock  of  a  mutilating  operation 
which  would  have  to  be  done  were  the  vagina  forcibly  dilated 
preparatory  to  dilating  the  cervix.  Now  one  of  the  first 
principles  of  the  treatment  of  eclampsia  is  the  avoidance  of 
shock  and  trauma.  Upon  this  those  who  believe  in  the 
medicinal  treatment  of  antepartum  eclampsia  have  based 
their  argument  of  non-operative  interference.  However,  the 
abdominal  Cesarean  section  would  be  performed  for  just 
this  purpose.  Quickly  performed  with  no  or  with  very 
little  general  anesthetic  there  would  be  less  shock,  far  less 
from  the  abdominal  operation  than  from  prolonged  attempts 
at  delivery  from  below.  With  the  elaboration  of  the  eclamp- 
tic toxins  put  a  stop  to  by  the  removal  of  the  fetus  and 
placenta,  and  vigorous  postpartum  eliminative  treatment 
instituted,  the  patient  will  live  or  die  dependent  upon  how 
much  damage  has  been  done  by  the  eclamptic  poison  before 
its  manufacture  was  put  an  end  to  by  emptying  the  uterus. 

Thus,  rigid  or  undilated  cervix  plus  a  narrow  vagina  are 
perfectly  valid  indications  for  the  performance  of  abdominal 
Cesarean  section  for  eclampsia.  However,  if  the  patient 
with  these  obstetric  complications  has  been  repeatedly 
examined  or  if  attempts  have  been  made  unsuccessfully  to 
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dilate  the  vagina  or  cervix  abdominal  Cesarean  section  may, 
on  account  of  the  resulting  sepsis,  be  absolutely  contra-indi- 
cated. Under  such  conditions  it  would  be  far  better  to  inflict 
trauma  from  below  and  deliver  the  woman  by  craniotomy. 

It  still  remains  to  be  seen  whether  eclampsia  itself  with- 
out additional  indications,  such  as  obstructions  in  the  bony 
pelvis  or  the  soft  parts,  is  an  indication  for  the  empt;^dng  of 
the  uterus  by  the  abdominal  route.  Without  discussing 
the  general  question  of  whether  most  is  to  be  gained  from 
the  operative  treatment  of  eclampsia  or  by  treating  the 
patient  medicinally  and  allowing  the  pregnancy  to  tack  care 
of  itself,  certainly  in  the  present  state  of  our  knowledge  there 
are  more  successful  methods  of  treating  eclampsia  than  by 
abdominal  Cesarean  section.  Yet  the  figures  already 
quoted  in  this  paper  tend  to  show  that  the  time  maj''  not  be 
far  distant  when  the  abdominal  operation  may  show  results 
equal  to  if  not  better  than  any  method  of  treatment.  For 
it  cannot  be  denied  that  a  maternal  mortality  of  18.68  per 
cent,  in  91  cases  of  antepartum  eclampsia  is  a  remarkably 
good  showing.  So  is  a  15  per  cent,  mortality  in  60  cases 
where  the  operations  were  performed  after  not  more  than  5 
convulsions  and  the  patients  were  not  infected  prior  to  the 
abdominal  operations  by  examinations  or  attempts  at  deliv- 
ery from  below. 

Nature  of  the  Oyeration  and  Maternal  Mortality.  The 
variety  of  abdominal  Cesarean  section  performed  from  1908- 
1913  was  recorded  in  279  cases.  In  269  of  these  cases  the 
uterus  was  incised  without  removal,  while  hysterectomy  was 
performed  in  10  cases  after  the  removal  of  the  child.  In  6 
of  the  269  cases  extraperitoneal  Cesarean  section  was  per- 
formed with  3  deaths,  while  there  were  263  classical  Cesarean 
sections  with  69  deaths.  Combining  these  there  were  269  of 
the  conservative  operation  with  seventy-one  deaths,  or  a 
maternal  mortality  of  26.39  per  cent.,  while  there  was  no 
mortality  from  the  Porro  operations.     At  first  glance  this 
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would  seem  overwhelmingly  in  favor  of  hysterectomy  fol- 
lowing the  sections,  but  again  it  must  be  pointed  out  that 
statistics  with  a  small  number  of  cases  have  only  a  relative 
value.  INIore  Porro  operations  in  eclampsia  would  undoubt- 
edly change  the  result,  to  what  extent  it  is  difficult  to  say. 
It  would  seem  as  if  the  indication  for  the  Porro  operation, 
the  presence  or  possibility  of  sepsis  would  not  often  be  pres- 
ent in  the  class  of  cases  under  consideration.  Under  such 
conditions  far  more  would  be  gained  by  vaginal  Cesarean 
section  or  forcible  dilatation  and  deliver}^  from  below,  crani- 
otomy being  performed  if  necessry. 

An  endeavor  was  made  in  the  questionnaire  to  secure 
information  on  various  other  matters  of  interest  in  the  study 
of  abdominal  Cesarean  section,  but  the  answers  were  so 
unsatisfactory  and  the  data  collected  so  incomplete  that  it 
has  been  thought  best  to  give  up  the  attempt  to  compile  any 
accurate  statistics  from  them.  However,  general  impres- 
sions formed  from  the  replies  may  be  of  some  value. 

Hemorrhage.  As  far  as  could  be  ascertained,  and  in  fact  as 
would  be  expected,  there  was  very  little  hemorrhage  either 
during  or  following  the  operation.  As  far  as  could  be  learned 
no  patient  died  from  the  complication.  Although  it  was 
extremely  difficult  to  estimate  the  amount  of  blood  lost  by 
the  comparatively  few  patients  where  the  hemorrhage  was 
spoken  of  as  profuse,  as  far  as  could  be  judged  loss  of  blood 
did  not  effect  the  maternal  mortality  favorably  or  other^ase. 
I  merely  mention  this  since  Lichenstein  has  arrived  at  the 
opposite  conclusion  from  a  study  of  his  rather  small  number 
of  cases  and  thinks  the  benefit  of  the  operative  treatment 
comes,  not  from  emptying  the  uterus,  but  from  the  blood 
lost  during  the  process. 

Suture  Material.  Catgut  was  the  favorite  suture  mate- 
rial, since  it  was  employed  in  340  cases  out  of  the  405  cases 
where  statements  were  made  regarding  suture  material.  In 
half  of  the  cases,  215,  it  was  the  only  material  employed 
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while  in  125  cases  it  was  used  in  combination  with  such 
sutures  as  silk  or  linen.  Silk  was  used  alone  in  48  cases  and 
eight  times  in  connection  with  other  material. 

Causes  of  Death.  A  large  proportion  of  the  73  deaths  in 
the  series  of  patients  operated  upon  from  1908  to  1913  died 
from  eclampsia  or  its  sequelae.  Three  patients  died  of 
shock,  and  one  each  of  obstruction  of  the  bowels  and  acute 
dilatation  of  the  stomach.  Phthisis  was  given  as  the  cause 
of  death  in  one  case.  During  the  same  period  8  patients 
died  from  sepsis  and  in  7  instances  the  operations  were  per- 
formed upon  patients  who  were  moribund.  While  perhaps 
little  good  can  come  from  such  exclusions  it  is  interesting 
to  note  that  the  total  mortality,  if  we  eliminate  these  last 
15  patients,  would  be  reduced  from  25.79  to  20.49  per  cent., 
and  there  is  reason  for  making  such  eliminations  since  such 
deaths  are  in  no  way  the  fault  of  the  operation  selected.  In 
spite  of  assertions  to  the  contrary  the  eclamptic  woman  will 
not  die  from  sepsis  unless  she  be  infected  before  or  at  the 
operation.  Lowered  resistance  she  may  have,  as  have  also 
many  women  who  must  be  subjected  to  abdominal  Cesarean 
section.  But  that  we  should  look  to  her  general  condition 
for  an  explanation  of  her  death  from  septic  infection  is  a 
mistake.  And  surely  while  the  operation  may  be  called  for 
in  the  interest  of  the  child  or  as  a  forlorn  hope,  fatalities 
resulting  from  operating  upon  d^ing  women  should  not  be 
counted  against  any  operation  performed  for  any  purpose. 

Summary  and  Conclusions.  1.  Since  the  500  cases  of 
abdominal  Cesarean  section  represent  the  work  of  259  oper- 
ators they  are  a  very  fair  index  of  the  present  status  of  the 
operation  as  a  method  of  treating  antepartum  eclampsia. 

2.  Since  the  results  of  operative  obstetrics,  especially 
abdominal  Cesarean  section,  are  far  better  at  the  present 
time  than  formerly,  the  value  of  the  operation  as  a  method  of 
treatment  of  eclampsia  can  only  be  judged  by  grouping  the 
cases  chronologically. 
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3.  Between  1908  and  1913  there  were  283  cases  of  eclamp- 
sia treated  by  abdominal  Cesarean  section  with  73  deaths,  or 
a  maternal  mortality  of  25.79  per  cent.  Up  to  1908  there 
were  198  cases  with  95  deaths,  or  a  mortality  of  47.97  per 
cent.  Hence  the  maternal  mortality  in  the  five-year  period 
has  been  reduced  nearly  one-half. 

4.  Hence  the  old  figures  of  a  40  or  50  per  cent,  maternal 
mortality  from  abdominal  Cesarean  section  for  eclampsia 
are  incorrect  and  should  no  longer  be  quoted. 

5.  The  mortality  percentage  quoted  above  (25.79)  can  be 
considerably  lowered  by  care  in  technique  and  by  not  making 
use  of  the  suprapubic  route  when  there  is  great  probability 
that  the  woman  has  been  infected  from  below. 

6.  Nearly  one-fifth  of  the  entire  series,  91  operations,  were 
performed  by  thirteen  men  having  five  or  more  cases  to  their 
credit,  with  17  deaths,  or  a  maternal  mortality  of  18.68  per 
cent. 

7.  Deducting  15  cases  where  the  proportion  of  moribund 
and  septic  patients  was  very  high,  the  remaining  76  cases 
with  10  deaths  give  a  maternal  mortality  of  13.15  per  cent. 

8.  Although  an  eclamptic  may  die  after  a  single  or  survive 
after  many  convulsions,  the  latter  must  be  utilized  as  an 
indication  of  the  degree  of  eclamptic  poisoning  until  we  have 
a  better  method  of  estimating  the  patient's  condition. 

9.  Emptying  of  the  uterus  either  spontaneously  or  by 
artificial  means,  while  it  puts  a  stop  to  the  further  elabora- 
tion of  toxins  from  the  fetus,  the  placenta  or  both  may  not 
be  suflBcient  to  prevent  further  convulsions  or  in  certain 
cases  death  of  the  mother  from  intoxication.  In  other  words, 
so  great  has  been  the  effect  of  the  poison  that  convulsions 
continue  after  delivery  or  death  ensues  in  spite  of  the  relief 
afforded  by  emptying  the  uterus. 

10.  In  the  present  series,  convulsions  ceased  after  abdomi- 
nal Cesarean  section  in  251  out  of  457  cases  or  in  54.92  per 
cent.    These  statistics  agree  wuth  those  made  up  from  those 
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obtained  from  thousands  of  cases  of  eclampsia  showing  that 
convulsions  cease  after  the  emptj,nng  of  the  uterus  either 
spontaneously  or  artificially  in  from  52  to  62  per  cent,  of  the 
cases. 

11.  Even  when  the  convulsions  cease  after  delivery  a  cer- 
tain proportion  of  the  patients  die.  In  146  cases  where  the 
convulsions  ceased  after  abdominal  Cesarean  section  during 
the  five-year  period  (1908-1913)  there  were  41  deaths,  or  a 
maternal  mortality  of  19.8  per  cent. 

12.  \Miile  the  above  percentage  of  patients  died  after 
emptying  the  uterus  by  abdominal  Cesarean  section  after 
cessation  of  the  convulsions  the  mortality  is  much  less  than 
where  the  con\^lsions  continue,  since  in  130  of  such  cases 
there  were  41  deaths,  or  a  maternal  mortahty  of  31.53  per 
cent. 

13.  The  operative  treatment  of  eclampsia  has  never  been 
given  a  fair  trial.  To  do  this  the  uterus  should  be  emptied 
quickly,  as  soon  as  possible  after  the  onset  of  the  first  con- 
vulsion, not  emptied  after  all  kinds  of  medicinal  treatment 
have  been  tried  and  failed. 

14.  In  the  present  series  there  were  25  deaths  after  124 
operations,  performed  after  one  to  five  convulsions,  or  a 
maternal  mortality  of  20.32  per  cent. 

15.  The  best  results  in  the  operative  treatment  of  eclamp- 
sia are  bound  to  follow  immediate  emptj-ing  of  the  uterus  in 
cases  where  the  woman  has  not  been  infected  by  frequent 
vaginal  examinations  or  attempts  at  dehvery  from  below. 
This  is  shown  by  the  following : 

16.  In  60  of  the  124  cases  where  the  operations  were  per- 
formed after  from  one  to  five  convulsions,  where  no  or  only 
one  or  two  vaginal  examinations  had  been  made,  and  where 
no  attempts  were  made  to  deliver  from  below  there  were 
only  9  deaths,  or  a  maternal  mortahty  of  15  per  cent. 

17.  The  increase  in  mortality  due  to  delay  is  shown  by  a 
mortality  of  30.33  per  cent,  where  the  operations  were  per- 
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formed  after  the  sixth  convulsion.  Tliis  is  10  per  cent, 
higher  than  after  quick  dehvery  and  5  per  cent,  higher  than 
the  total  mortality  resulting  during  this  same  period  (1908- 
1913). 

18.  In  CO  cases  where  the  convulsions  ceased  after  opera- 
tions performed  after  from  one  to  five  convulsions  there  were 
S  deaths,  or  a  maternal  mortahty  of  13.33  per  cent.  The 
mortality  is  twice  as  high  (26.92  per  cent.)  after  operations 
performed  under  the  same  conditions  except  that  the  con- 
\Tilsions  continued. 

19.  \Mien  the  abdominal  Cesarean  sections  were  per- 
formed after  more  than  five  convulsions  there  was  a  resulting 
mortality  of  26.31  per  cent,  where  there  was  cessation  of  the 
couMilsions  and  36.36  per  cent,  where  they  continued. 

20.  The  average  number  of  convulsions  in  386  cases  of 
eclampsia  in  the  abdominal  Cesarean  series  was  9  where  the 
cases  were  not  grouped.     The  average  was  10  up  to  1908,  and 

8  from  1908  to  1913. 

21.  Twins  occurred  21  times  in  500  cases  of  abdominal 
Cesarean  section  for  eclampsia,  or  in  4.02  per  cent,  of  the 
cases.  This  is  over  three  times  as  frequent  as  are  twins  in 
normal  cases. 

22.  Excluding  premature  children  and  counting  all  child- 
ren as  living  who  survived  one  hour  after  delivery  there  were 

9  deaths  from  1908  to  1913  where  248  children  were  dehvered 
by  abdominal  Cesarean  section,  or  a  fetal  mortality  of  3.62 
per  cent.  Under  the  same  conditions  the  fetal  mortality 
was  10.69  per  cent.,  if  children  djing  the  first  three  days  after 
delivery  be  counted  among  the  deaths.  Even  estimating  the 
fetal  mortaUty  by  this  method  it  is  much  better  than  by  any 
other  method  of  treating  eclampsia. 

23.  The  fetus  as  well  as  the  mother  is  affected  by  the 
eclamptic  poison.  The  greater  the  number  of  the  eclamptic 
con\'ulsions  before  the  dehvery  the  greater  the  fetal  mor- 
taUtv.     Hence  for  the  sake  of  the  fetus  the  uterus  should  be 
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emptied  as  soon  as  possible  after  the  first  convulsion.  If 
other  factors  in  the  case  call  for  abdominal  Cesarean  sec- 
tion the  chances  of  the  fetus  will  be  much  better  than  if 
another  method  of  delivery  be  employed. 

24.  In  474  patients  with  eclampsia  in  the  present  series, 
83.75  per  cent,  were  primparee  and  16.17  per  cent,  multi- 
parse.  The  relatively  larger  proportion  of  primiparas  was 
due  to  the  fact  that  primparous  conditions,  such  as  undi- 
lated  and  rigid  cenax  and  rigidity  of  the  soft  parts,  more 
often  called  for  the  abdominal  operation  than  for  other 
methods  of  delivery. 

25.  The  maternal  mortality  is  higher  after  abdominal 
Cesarean  section  in  multiparous  women  than  is  the  case  with 
primiparous  eclamptics.  In  the  present  series  in  225  primi- 
parae  the  maternal  mortaUty  was  24.44  per  cent,  while  in 
forty-eight  multiparse  the  mortality  was  27.08  per  cent. 

26.  The  fetal  as  well  as  the  maternal  mortahty  is  higher 
in  multiparse  after  abdominal  Cesarean  section.  This  is 
probably  due  to  the  greater  degree  of  intoxication  among 
the  multiparse  since  in  both  primiparse  and  multiparse  the 
children,  because  of  the  nature  of  the  operation  employed, 
escape  the  traumatisms  of  labor.  The  greater  intoxication 
among  the  multiparae  is  probably  due  to  their  being  on  the 
average  older  than  the  primiparse,  the  average  age  of  the 
former  in  seventy-seven  cases  being  32.6  years  while  the 
average  age  of  the  latter  in  397  cases  was  24.6  years. 

27.  The  maternal  mortality  in  eclampsia  after  abdominal 
Cesarean  section  steadily  increases  with  the  age  of  the 
patients,  it  being  23.63  per  cent,  between  the  ages  of  sixteen 
and  twenty,  and  31.11  per  cent,  between  the  ages  of  thirty- 
one  and  thirty-five. 

28.  The  number  of  eclamptic  cases  in  the  present  series 
steadily  increased  from  the  fifth  month  of  gestation  up  to  full 
term,  also  the  farther  advanced  the  pregnancy,  the  lower  the 
maternal  mortahty. 
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29.  Unless  the  aseptic  technique  employed  in  attempts  to 
deliver  from  below  be  known,  abdominal  Cesarean  section  is 
contra-indicated,  so  great  are  the  dangers  of  fatal  peritonitis 
when  the  patient  is  infected. 

30.  The  high  death  rate  of  abdominal  Cesarean  section 
after  operative  procedures  is  shown  by  the  fact  that  there 
were  ten  deaths  in  twenty-nine  such  cases,  or  a  maternal 
mortality  of  34.48  per  cent.  This  9  per  cent,  increase  in 
mortahty  over  the  total  mortality  (25.79  per  cent.)  during 
the  same  period  was  undoubtedly  due  to  sepsis,  shock,  and 
delay  in  emptying  the  uterus. 

31.  The  mortality  is  distinctly  higher  after  abdominal 
Cesarean  section  in  eclampsia  if  vaginal  examinations  have 
been  made  prior  to  the  operations.  The  danger  increases 
directly  with  the  number  of  examinations  made  and  the  lack 
of  asepsis  employed. 

32.  Any  obstetric  condition  which  makes  delivery  by  the 
natural  passages  prolonged  and  difficult  may  be  an  indica- 
tion for  abdominal  Cesarean  section  in  eclampsia.  If  deliv- 
ery be  decided  upon  the  uterus  should  be  emptied  by  the 
method  which  will  perform  the  work  the  quickest  and  with 
the  least  trauma  and  shock  to  mother  and  child.  However, 
it  must  be  borne  in  mind  that  there  is  more  danger  of  sepsis 
when  the  peritoneal  cavity  is  opened. 

33.  With  the  present  state  of  our  knowledge  of  the  results 
of  abdominal  Cesarean  section  for  eclampsia  it  cannot  be 
denied  that  older  and  more  tried  methods  of  emptying  the 
uterus  in  eclampsia  give  better  results  in  eclamptics  with 
normal  pelves  and  soft  parts,  hence  should  not  be  lightly 
discarded  in  favor  of  the  more  briUiant  and  more  easily  per- 
formed abdominal  operation. 

34.  But  with  a  maternal  mortality  after  abdominal  Cesa- 
rean section  of  18.68  per  cent,  in  191  cases  of  eclampsia  in 
one  series,  13.13  per  cent,  in  seventy-six  cases  in  another,  and 
15  per  cent,  in  sixty  cases  where  the  uterus  was  emptied  after 
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a  few  convulsions,  the  operation  under  consideration  has 
reached  a  stage  where  it  can  no  longer  be  disregarded  by 
obstetricians  who  have  based  their  opposition  to  the  pro- 
cedure upon  statistics  which  were  altogether  too  high. 
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DISCUSSION 


Dr.  Edward  P.  Davis. — Mr.  President:  I  have  listened 
with  great  interest  to  Dr.  Peterson's  paper,  and  I  desire  to 
present  the  subject  with  a  different  stand-point,  but  not  at  all 
from  an  antagonistic  view. 

The  decisive  value  of  eclampsia  as  signifying  a  dangerous 
condition  of  the  patient  is  by  no  means  accepted  by  many 
obstetricians.  The  pulse  tension,  the  condition  of  the  urine, 
the  state  of  the  blood,  the  condition  of  the  lungs,  as  ascertained 
by  physical  examination,  are  of  more  value  than  the  recurrence 
of  one  or  several  eclamptic  convulsions  as  indicating  the  serious 
state  of  the  patient.  Again,  eclamptic  convulsions  have  done 
much  by  their  pathological  importance  and  the  wide  attention 
given  to  puerperal  eclampsia  to  obscure  our  knowledge  of  this 
condition,  for  it  is  not  the  eclamptic  convulsion  which  is  the 
prime  source  of  danger,  but  the  toxemic  state.  Eclamptic  con- 
vulsions are  an  effort  on  the  part  of  nature,  if  we  study  our 
cases  carefully  and  in  large  number,  to  bring  about  a  cure  of  the 
toxemia,  oftentimes  by  ridding  the  woman  of  the  fetus,  by 
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lowering  pulse  tension,  inducing  hemorrhage,  and  causing  free 
secretion;  hence,  the  eclamptic  convulsion  is  a  rational  result 
of  the  toxemia  and  sinks  I  think  from  this  standpoint  somewhat 
from  its  exalted  place  in  our  pathological  consideration.  The 
question  then  is,  Under  what  circumstances  shall  the  toxemic 
woman,  who  has  come  to  the  culminating  point  of  toxemia,  be 
delivered,  by  abdominal  Cesarean  section,  or  vaginal  Cesarean 
section,  as  Dr.  Peterson  has  brought  before  us?  We  have  in 
direct  contrast  to  this  delivery  by  operation  the  results  obtained 
in  large  clinics  throughout  the  world,  at  the  present  time,  by 
two  means  of  treatment  of  the  toxemic  condition:  the  first 
of  which  is  that  of  Zweifel  and  Lichenstein  by  bleeding,  fol- 
lowed by  intravenous  salt  solution,  which  is  a  rational  method 
in  the  treatment  of  toxemia  culminating  in  eclamptic  con- 
vulsions, which  gives  a  mortality  of  less  than  7  per  cent.,  and 
in  that  clinic  there  is  published  an  authentic  series  of  sLxty 
cases  without  maternal  death,  which  contrasts  favorably  with 
sLxty  other  cases  collected  by  Peterson  with  a  considerably 
higher  maternal  mortality.  So  insidious  is  the  nature  of 
toxemia  that  fetal  life  may  be  left  out  of  consideration  in  deter- 
mining upon  a  method  of  treatment  as  to  whether  or  not  at 
the  first  convulsion  it  shall  be  abdominal  Cesarean  section. 
In  typical  eclamptic  convulsions  we  should  reason  for  the  mother 
alone  in  treating  this  condition.  Again,  in  direct  contrast  and 
in  competition  with  the  efforts  of  the  German  school  we  have 
the  expectant  method  of  Stroganoff,  which  has  been  exten- 
sively used  abroad,  declined  by  some  and  adopted  by  others, 
but  whose  definite  results  show  a  death  rate  between  6  and  7 
per  cent.,  and  this  without  the  employment  of  free  bleeding. 
Delivery  must  not  be  neglected  as  a  means  of  treatment  of 
toxemia  culminating  in  eclampsia,  because  the  removal  of  the 
fetus  is  the  method  of  nature  in  the  majority  of  cases  to  end  the 
toxemia  by  crisis.  The  results  show  that  the  treatment  of 
toxemia  is  first,  and  that  delivery  should  be  practised  in  accord- 
ance with  the  natural  history  of  the  case,  and  that  many  cases 
are  delivered  safely  following  a  simple  rupture  of  the  mem- 
branes in  multiparae,  and  others  by  the  use  of  forceps  with  three- 
fourths  dilatation,  and  some  by  craniotomy  in  septic  cases,  and  it 
would  be  improper  to  talk  about  abdominal  or  vaginal  section  as 
the  only  method  of  operative  treatment  in  this  connection. 
Dr.  Peterson  has  done  great  service  to  bring  before  us  this 
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matter  for  revision,  for  so  perplexing  a  topic  requires  frequent 
study  and  collection  of  material  from  wide  experiences.  It 
seems  evident  the  treatment  of  toxemia  by  the  method  of 
simple  sedation,  the  Stroganoff  method,  and  by  the  method  of 
bleeding  and  transfusion,  give  a  comparatively  low  mortality 
provided  the  obstetrician  stands  ready  to  deliver  upon  the 
incidence  of  labor,  or  when  treatment  of  the  toxemia  fails  to 
control  the  onward  progress  of  the  disease.  When  it  becomes 
evident  that  a  woman  will  not  deliver  herself,  that  she  requires 
assistance,  then  let  vaginal  examination  be  made;  let  the  condi- 
tion of  the  genital  passages  be  ascertained,  and  should  there  be 
obstacles  to  delivery,  unquestionably  Cesarean  section,  vaginal 
in  the  early  months  of  gestation,  abdominal  in  the  later,  is  the 
operation  of  choice.  In  cases  of  septic  infection  from  neglected 
or  abused  labor,  resort  may  be  had  to  craniotomy  or  embry- 
otomy, or  delivery  by  abdominal  Cesarean  section,  followed 
by  the  removal  of  the  body  of  the  uterus.  In  this  direction,  it 
seems  to  me,  our  progress  lies.  So  we  accept  Dr.  Peterson's 
25  per  cent,  mortality  from  abdominal  Cesarean  section  in  the 
later  years  of  the  history  of  Cesarean  section  as  one  method  of 
treatment  applied  to  cases  of  toxemia  that  reached  the  stage 
of  crisis,  but  this  is  not,  as  he  himself  says,  a  complete  review 
of  the  situation.  Personally,  in  Cesarean  section  I  have  had 
150  cases  of  all  sorts,  and  I  have  nothing  to  say  upon  the  ques- 
tion of  abdominal  Cesarean  section  for  eclampsia,  for  I  have  not 
done  a  sufficient  number  of  sections  for  that  purpose  to  believe 
that  my  results  are  of  special  value  individually.  I  gave  them 
gladly  to  Dr.  Peterson  to  go  into  the  general  collection.  I 
operate  whenever  the  indications  seem  to  me  to  warrant  opera- 
tion, and  I  believe  that  delivery  by  vaginal  or  abdominal  Cesa- 
rean section  should  take  the  place  of  forcible  dilatation  and  of 
prolonged  examinations  and  delays  which  have  been  so  fatal  in 
parturient  cases. 

I  wish  again  to  voice  my  appreciation  of  the  work  which  Dr. 
Peterson  has  done  in  the  last  few  years  in  bringing  before  the 
Society  and  our  profession  so  important  a  contribution  to  our 
knowledge. 

Dr.  Barton  Cooke  Hirst. — Dr.  Davis  has  expressed  my 
feeling  exactly.  In  more  than  200  cases  of  eclampsia  in  the 
University  Maternity  and  in  100  more  during  a  twenty  years' 
service  in  the  Philadelphia  Hospital,  ten  years  in  the  Maternity 
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Hospital  of  Philadelphia,  and  twenty-five  years'  experience  as 
a  consultant  and  in  private  practice,  I  have  only  resorted  to 
operative  delivery,  as  a  rule,  in  those  cases  in  which  the  con- 
servative treatment  failed  to  produce  decided  improvement 
in  a  reasonable  time,  although  operative  treatment  appeals  to 
me  more  than  conservative  treatment.  My  work  is  mainly 
operative  of  late  ^^ears,  and  a  considerable  experience  with 
Cesarean  section  gives  me  a  strong  predilection  in  its  favor. 
But  whenever  I  have  treated  series  of  cases  of  eclampsia  by 
operative  measures,  the  mortality  has  increased,  whereas  by 
conservative  treatment,  such  as  elimination,  reduction  of 
blood-pressure,  sedatives  and  venesection,  I  can  keep  the  mor- 
tality lower  than  by  operative  procedures.  In  the  Pennsyl- 
vania University  Maternity  the  mortality  runs  about  10  per 
cent.,  excluding  those  cases  that  die  within  twelve  hours  from 
the  time  of  admission  to  the  hospital,  as  they  are  usually  mori- 
bund, and  it  is  not  fair  to  include  them  in  the  statistics.  I  can- 
not get  as  low  a  mortality  from  operative  treatment  and  Dr. 
Peterson's  statistics  would  not  lead  us  to  expect  it. 

There  is  another  way  of  looking  at  this  subject  which  is  inter- 
esting. Suppose  we  take  100  patients  with  eclampsia  and 
operate  on  every  one  of  them ;  we  will  have  done  an  unnecessary 
operation  in  at  least  90  cases,  as  those  90  would  doubtless 
have  recovered  under  conservative  treatment.  And  judging 
from  Dr.  Peterson's  statistics,  there  would  have  been  more 
than  ten  deaths  in  the  series,  some  of  which  would  have  been  due 
to  the  operation  and  not  to  the  eclampsia. 

Dr.  Peterson  has  done  a  great  service  in  directing  attention 
to  the  place  operative  procedures  must  have  in  the  treatment 
of  this  condition.  As  Dr.  Davis  has  said,  I  feel  also  that 
a  certain  proportion  of  cases  must  be  treated  by  some  operative 
plan  of  delivery.  My  clinical  rule  in  the  average  case,  in  a 
parturient  eclamptic,  is  to  puncture  the  membranes:  nothing 
reduces  the  blood-pressure  so  quickly  and  so  much.  After  that 
comes  diaphoresis,  purgation,  sedative  drugs,  venesection,  if  the 
blood-pressure  is  ISO  or  over.  My  experience  is  that  the  labor 
ends  spontaneously  in  eight  hours  in  the  majority  of  cases 
during  the  energetic  application  of  the  conservative  treatment. 
If  at  the  end  of  say  twelve  hours'  spontaneous  delivery  is  not 
hoped  for  within  a  reasonable  time,  operative  measures  should 
be  considered.     If  an  operative  delivery  is  then  selected  the 
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patient  with  eight  or  ten  hours  of  precedent  eliminative  treat- 
ment, including  the  sweat  bath,  does  better,  I  find,  than  if 
operated  on  at  once. 

There  is  another  feature  the  Society  should  consider.  Some 
of  the  members  have  pointed  out  that  the  Cesarean  section  is  so 
facile,  so  attractive  and  so  easily  done  by  any  surgeon,  that  it  is 
unquestionably  in  danger  of  being  somewhat  abused ;  should  we 
not  be  cautious  not  to  justify  such  abuse? 

I  was  interested  during  a  recent  visit  to  a  smaller  city,  to  find 
that  it  was  the  habit  for  the  physicians  of  that  city  to  send 
all  eclamptic  cases  to  a  general  surgeon  without  any  obstetric 
experience,  who  immediately  opened  the  abdomen  and  delivered 
the  baby  by  Cesarean  section.  There  is  this  tendency,  I  think, 
in  many  places.  I  have  certainly  seen  it  in  Philadelphia,  where 
one  of  my  friends  among  the  general  surgeons  treats  all  cases 
referred  to  him  in  this  way  and  actually  advocates  the  abdominal 
route  for  evacuating  the  uterus  for  any  indication  even  as  early 
as  six  or  eight  weeks.  This  tendency  we  should  discurage. 
Abdominal  Cesarean  section  should  be  done  in  exceptional  cases 
of  eclampsia,  undoubtedly,  but  there  should  be  some  other 
indication  than  the  mere  existence  of  toxemia. 

Dr.  J.  Whitridge  Williams. — My  views  are  much  those  of 
Dr.  Davis  and  Dr.  Hirst.  I  have  in  the  last  few  years  made 
venesection  the  prime  treatment  of  these  cases  as  soon  as  the 
women  come  into  the  ward.  We  bleed  them  extensively,  700  c.c. 
or  800  c.c,  and  replace  the  lost  blood  ordinarily  with  salt  solu- 
tion, and  in  a  large  proportion  of  cases  normal  recovery  ensues. 
But  if  afterward  the  bleeding  woman  does  not  improve,  we 
then  empty  the  uterus  by  the  most  conservative  method  at 
our  disposal,  and  that,  of  course,  will  depend  altogether  on  the 
condition  of  the  birth  canal.  We  have  done  in  my  service  two 
or  three  Cesarean  sections  under  these  circumstances  and  that 
shows  I  do  not  think  it  is  indicated  in  a  large  number  of  cases; 
but  when  we  get  a  primiparous  woman,  with  rigid  soft  parts, 
or  a  primiparous  woman  with  a  pelvis  under  normal  size  and 
likewise  rigid  soft  parts,  I  take  it,  in  such  a  case  abdominal 
Cesarean  section  is  indicated.  If  improvement  does  not  follow 
promptly  after  venesection,  I  do  not  wait  for  eight  hours.  If 
improvement  is  not  manifest  in  a  short  time  we  interfere,  but 
Cesarean  section  once  in  twenty-five  or  thirty  cases  of  eclampsia 
is  all  I  consider  necessary. 


CAN  SURGERY  BE  ELIMINATED  IN  THE  TREAT- 
MENT OF  FIBROID  TUMORS  OF 
THE  UTERUS 


By  John  A.  McGlinn,  M.D. 
Philadelphia 


If  the  query  propounded  in  the  title  of  this  contribution 
was  put  to  a  vote  of  this  Society,  I  believe  that  the  verdict 
would  be  that  the  paper  could  be  completed  in  one  word, 
No.  Unfortunately,  there  is  developing,  in  the  profession 
at  large,  a  more  or  less  general  belief  that  all  fibroid  tumors 
of  the  uterus  can  be  cured,  with  less  danger  to  the  patient 
by  rontgentherapy  than  by  surgical  procedures.  On  ac- 
count of  this  growing  opinion  I  deem  it  not  amiss  to  bring 
the  subject  before  this  Society  in  the  hope  that  the  seal  of 
its  authorative  approval  will  be  placed  upon  surgery  as  the 
proper  treatment  of  these  tumors  unless,  for  certain  definite 
reasons,  such  treatment  is  contra-indicated  in  a  given  case. 

That  rontgentherapy  has  a  place,  and  a  very  important 
one,  in  the  treatment  of  myomas  is  not  to  be  denied,  but 
I  hope  to  prove  that  there  is  no  justification  for  the  view 
that  surgery  should  be  entirely  supplanted.  It  may  be 
stated  in  passing  that  this  opinion  is  not  held  by  leaders  of 
American  surgery  and  rontgenology.  In  the  preparation 
of  this  paper,  letters  embodying  a  series  of  questions  were 
sent  to  100  of  our  best-known  surgeons  and  gynecologists 
and  to  a  like  number  of  the  members  of  the  American 
Roentgen   Ray   Society.     Replies  were   received  from  44 
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surgeons  and  gynecologists,  and  in  reply  to  the  question 
"  Do  you  believe  that  all  cases  of  fibroid  tumors  of  the  uterus 
(not  including  the  submucous)  should  be  treated  by  the 
a:-rays?"  all  answered  in  the  negative.  The  same  question 
was  propounded  to  the  rontgenologists,  and  out  of  62 
answers  received,  9  answered  in  the  affirmative,  25  in  the 
negative,  and  28,  on  account  of  lack  of  experience  with  the 
method,  expressed  no  opinion.  Of  the  9  who  answered  yes, 
2  so  qualified  their  answer  that  thej'  should  really  be  counted 
among  the  negatives.  A  close  study  of  the  voluminous 
literature  of  this  subject  gives  no  justification  for  the  view 
that  the  a:-rays  are  preferable  to  surgery  in  the  treatment  of 
all  cases  of  uterine  fibroids.  Inferentially,  however,  many 
of  the  papers  published,  do  express  this  opinion  and  as  a 
result  this  view  is  being  generally  accepted  as  true. 

In  the  beginning  it  may  be  well  to  discuss  the  relative 
value  of  the  two  methods  as  to  cure.  A  cure,  I  take  it, 
means  not  only  the  relief  of  symptoms  but  the  complete 
removal  of  the  tumor.  The  results  of  rontgentherapy 
has  been  reported  by  ]\Iohr,  who  gives  an  analysis  of  796 
cases  so  treated,  with  knov^Ti  results  in  669.  Of  these  he 
reports  as  cured  376,  or  56.2  per  cent.;  improved,  208,  or 
31.1  per  cent.;  unimproved,  74,  or  11.1  per  cent.;  relapsed, 
7,  or  1.0  per  cent.;  dead,  2,  or  .29  per  cent.  Of  380  cases 
studied  from  the  stand-point  of  reduction  in  size,  81,  or 
21.3  per  cent.,  were  unchanged;  219,  or  56.6  per  cent., 
showed  a  slight  decrease;  52,  or  13.7  per  cent.,  were  con- 
siderably reduced;  20,  or  5.3  per  cent.,  entirely  disappeared; 
in  3,  or  .8  per  cent.,  there  were  subjective  sensations  that 
the  abdomen  had  become  smaller;  in  5,  or  1.3  per  cent., 
the  tumors  increased  in  size.  If  we  study  this  report  we 
will  note  that  while  the  claim  is  made  that  56.2  per  cent,  of 
the  tumors  were  cured  with  a  mortahty  of  but  0.29  per 
cent.,  in  reahty  but  20  or  5.3  per  cent,  were  completely 
cured. 
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What  can  surgery  show  as  to  cure?  I  beheve  it  must  be 
admitted  that,  except  in  those  cases  which  die  as  the  result 
of  the  operation  or  are  not  cured  on  account  of  recurring 
mahgnant  disease,  hysterectomy  cures  all  cases  permanently. 
Hysterectomy,  however,  is  not  without  its  dangers.  Hyster- 
ectomj^  for  uterine  fibroids  has  a  definite  mortality  which 
varies,  it  is  true,  with  the  skill  of  the  individual  operator 
as  to  his  technique  and  selection  of  his  cases.  One  of  the 
questions  asked  the  surgeons  was,  "What  do  you  consider 
an  average  mortality  in  the  surgical  treatment  (hyster- 
ectomy) of  fibroid  tumors  of  the  uterus?  The  answers 
indicated  an  average  of  2  per  cent.  A  study  of  the  reports 
of  twenty-one  Philadelphia  hospitals  for  one  year  showed 
records  of  494  cases  treated  by  hysterectomy  with  17  deaths, 
a  mortality  of  3.8  per  cent.  This,  I  take  it,  is  a  fair  average 
mortality,  though  practically  all  the  papers  on  the  value  of 
rontgentherapy  place  the  surgical  mortality  at  5  per  cent. 

The  following  question  was  also  asked  the  surgeons, 
"  In  what  percentage  of  your  cases  have  you  found  malignant 
degeneration.  The  replies  varied  from  1  to  10  per  cent., 
and  the  combined  figures  would  indicate  an  average  of 
about  5  per  cent.  The  rontgenologists,  quoting  from  pre- 
viously reported  papers  by  Noble,  McDonald,  etc.,  place 
the  frequency  at  2  per  cent. 

Now  if  we  accept  the  high  primary  mortality  of  5  per  cent, 
and  the  low  percentage  of  2  per  cent,  for  malignant  degenera- 
tion, and  admit,  for  the  sake  of  argument,  that  no  case  of 
malignant  degeneration  is  cured  by  surgery,  we  have  as  the 
result  of  hysterectomy,  93  per  cent,  of  absolute  cures  as 
against  5.3  per  cent,  for  roentgentherapy.  This  conclusion 
may  be  criticised  on  the  ground  that  we  should  accept  as 
cured  by  rontgentherapy  the  first  published  figures  of 
56.2  per  cent.  Even  admitting  these  figures,  there  is  no 
comparison  as  to  the  value  of  the  two  methods.  What  right 
have  we,  however,  to  assume  that  the  94.7  per  cent,  of  the 
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tumors  which  were  not  removed  will  not  at  some  future 
time  take  on  the  various  degenerations  and  complications 
as  will  ultimately  destroy  the  host?  The  trouble  has  been 
that  only  the  relative  immediate  mortality  of  the  two 
methods  have  been  compared  and  not  the  ultimate  results. 

It  must  be  admitted  that  the  immediate  mortality  of 
hysterectomy  is  higher  than  that  of  rontgentherapy.  In 
spite  of  this,  however,  we  must  take  this  extra  hazard  as 
we  are  not  justified,  at  the  present  time,  of  discarding  a 
certainty  for  an  uncertainty. 

Is  the  use  of  the  x-ray  treatment  without  danger?  One 
of  the  questions  asked  the  rontgenologists  was,  "What, 
if  any,  are  the  dangers  of  a;-rays  in  the  treatment  of  fibroid 
tumors  of  the  uterus?"  Practically  all  the  answers  indicated 
that  the  only  danger  to  be  feared  was  the  production  of  an 
.T-ray  dermatitis.  Every  one,  however,  emphasized  the 
fact  that  the  work  must  be  done  only  by  skilful  men.  The 
danger  to  be  expected  in  the  hands  of  the  unskilled  operator 
was  not  only  burning,  but  the  stimulation  of  the  growth  of 
the  fibroid  and  the  increasing  of  malignant  degeneration 
if  it  happened  to  be  present.  I  am  reliably  informed  that 
there  are  in  use  in  the  United  States  20,000  a;-ray  machines 
and  but  comparatively  few  competent  operators.  We  have 
never  been  able  to  control  the  surgical  treatment  of  disease. 
Men  are  operating  all  over  the  breadth  of  this  land  without 
adequate  surgical  skill  or  equipment.  There  is  no  reason 
to  believe  that  rontgenologists  will  be  able  to  control  the 
situation  any  better  than  the  surgeons.  Wait  until  it  becomes 
generally  known  to  every  man  with  an  a:-ray  machine  in 
his  ofiice  that  fibroids  have  been  cured  by  rontgentherapy 
and  see  the  mortality  jump.  If  tumors  are  to  be  treated 
by  the  rays  then  the  treatment  should  only  be  undertaken 
by  men  who  are  competent  to  do  the  work. 

The  view  that  burning  is  the  only  danger  of  the  treatment 
is   not   universally   accepted,  however,  by   rontgenologists. 
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The  Archives  of  Roentgen-ray,  June,  1913,  speaks  editorially 
as  follows:  "So  far  there  has  been  little  or  no  recurrence, 
but,  of  course,  a  considerable  period  must  elapse  before  we 
are  in  a  position  to  judge  definitely  of  the  value  of  the 
treatment  and  the  safety  of  such  enormous  doses.  When 
we  consider  the  important  tissues,  intestines,  peritoneum, 
bloodvessels,  and  glands  which  must  also  be  subjected  to 
intense  radiation,  we  realize  how  necessary  it  is  to  proceed 
with  a  good  deal  of  caution."  Henry  Beders  drew  attention 
to  the  possible  injury  to  the  intestines  during  irradiation 
of  the  pelvis  and  especially  to  the  glands  of  Peyer's  patches. 
Haenisch  says  it  is  doubtful  if  very  anemic  women  should 
be  treated,  as  bleeding  may  be  increased;  two  fatal  cases 
have  been  recorded. 

Danger  may  also  result  from  treating  unsuitable  cases. 
Bordier  gives  the  following  contra-indications :  A^Tien  the 
fibroid  is  calcified  or  presenting  necrobiotic  changes.  Those 
which  are  malignant,  infected,  or  gangrenous,  or  in  the 
presence,  if  such  complications  as  pyosalpinx  or  pelvic 
peritonitis. 

In  order  to  obtain  the  opinion  of  American  rontgenologists 
as  to  these  contra-indications  the  following  question  was 
presented:  "What  would  be  the  probable  result  of  .r-ray 
therapy  on  (a)  malignant  degeneration;  (6)  cystic  degenera- 
tion; (c)  necrosis;  (d)  infection  (of  the  tumor).  There 
was  no  unanimity  of  opinion  expressed,  but  it  struck  me 
as  rather  remarkable  that  seventeen  of  the  answers  stated 
that  the  rays  would  benefit  all  of  these  complications. 
Practically  all  of  the  answers  stated  that  the  effect  on  malig- 
nancy would  be  retardation  or  possibly  cure,  though  several 
emphasized  the  stimulation  of  the  process  if  the  treatment 
was  improperly  done.  A  few  answers  indicated  that  cystic 
degeneration  would  result  in  calcification,  though  the 
majority  stated  that  the  process  would  be  increased.  It 
was  generally  conceded  by  the  majority  that  necrosis  and 
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infection  would  be  made  worse  by  the  treatment,  and  that 
these  compKcations  were  a  positive  contra-indication  to  the 
treatment. 

In  connection  with  this  phase  of  the  subject  the  surgeons 
were  asked,  "In  what  percentage  of  your  cases  are  you 
able  to  diagnose  before  operation:  (a)  malignant  degenera- 
tion; (6)  cystic  degeneration;  (c)  necrosis;  {d)  infection?" 
The  rontgenologists  were  asked,  "  Do  you  believe  it  advisable 
to  have  a  gynecologist  examine  all  cases  of  fibroids  before 
beginning  the  .r-ray  therapy?"  These  two  questions  were 
asked  for  definite  reasons.  In  the  majority  of  papers  on  this 
subject  presented  by  rontgenologists  the  opinion  has  been 
expressed  that  a  gynecologist  should  examine  all  cases 
before  the  beginning  of  treatment  so  that  these  various 
complications  could  be  eliminated.  My  purpose  in  asking 
the  surgeons  the  question  I  did  was  to  show,  what  I  have 
personally  experienced,  that  it  is  only  possible  to  make  a  full 
and  correct  diagnosis  at  the  time  of  operation,  and  hence 
that  such  an  examination  under  ordinary  circumstances  is 
without  much  value.  I  was  not  disappointed  in  the  replies 
I  received  from  the  surgeons.  Practically  all  agreed  that 
a  correct  diagnosis  is  usually  impossible  before  operation. 

With  but  a  few  exceptions  the  rontgenologists  answered 
"yes"  to  the  question.  The  principal  reason  given  being 
that  unless  a  competent  person  examined  the  patient  unsuit- 
able cases  would  be  accepted  for  treatment.  A  few,  from 
their  answers,  undoubtedly  classed  the  gynecologists  as 
"doubting  Thomases,"  as  they  expressed  the  opinion  that 
the  need  of  the  gynecologist  was  to  testify  that  a  tumor 
had  been  present  before  treatment. 

It  is  interesting  to  note  that  the  various  complications 
which  render  a^-ray  treatment  unsuitable  are  the  very  ones 
that  are  responsible,  in  a  great  measure,  for  the  high  mor- 
tality rate  of  hysterectomy.  In  plain  words  surgery  has 
to  assume  the  responsibility  in  the  very  serious  cases  which 
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the  .T-rays  would  make  worse.  I  venture  the  assertion  that 
the  mortahty  from  hysterectomy,  in  competent  hands, 
in  the  uncomphcated  fibroids  of  the  uterus  would  compare 
very  favorably  with  that  of  uncomplicated  appendicitis. 
If  the  complicated  cases  were  eliminated  from  surgical 
statistics  there  would  be  little  reason  to  advocate  anything 
to  supplant  it. 

The  most  important  question  in  this  whole  subject  is 
that  relating  to  a  consideration  of  the  various  phases  of 
malignancy  associated  with  fibroid  tumors  of  the  uterus. 
Probably  the  most  important  paper  of  the  subject  is  that 
of  Miller,  "The  Relation  between  Sarcoma  and  Myoma 
of  the  Uterus  and  its  Bearing  on  A"-ray  Therapy  of  Uterine 
Myoma."  It  is  practically  impossible  to  estimate  with  any 
accuracy  the  frequency  of  malignant  degeneration  as  a 
complication  of  uterine  myoma.  Miller  gives  a  table  taken 
from  the  reports  of  many  authors  and  arrives  at  the  con- 
clusion that  sarcoma  occurs  in  but  practically  2  per  cent, 
of  cases.  There  is  no  mention  made  of  the  frequency  of 
carcinoma.  McDonald  estimates  the  frequency  of  the 
latter  complication  as  3.7  per  cent.  As  previously  stated, 
I  asked  the  surgeons  how  often  they  had  found  malignant 
degeneration  in  fibroid  tumors.  The  answers  varied,  but 
the  average  frequency  was  about  5  per  cent.  I  am  perfectly 
satisfied  that  if  a  thorough  routine  pathological  examination 
was  made  of  every  fibroid  removed  we  would  find  the 
incidence  of  malignant  disease  much  higher  than  reported, 
and  consequently  the  frequency  of  recurrence  after  operation 
much  less.  In  a  personal  communication  Dr.  Stephen 
Tracey,  who  has  made  such  a  study  in  his  own  cases,  tells 
me  that  he  has  found  associated  malignant  disease  positive 
by  histological  study  in  10  per  cent,  of  the  cases. 

Miller's  conclusions  are  as  follows: 

1.  Sarcoma  may  be  said  to  occur  in  about  2  per  cent,  of 
all  myomatous  uteri. 
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2.  The  primary  mortality  of  the  operative  myoma  therapy 
is  still  about  4  to  5  per  cent. 

3.  A  lasting  cure  of  sarcoma  of  the  uterus  by  the  operative 
treatment  can  only  be  expected  in  25  per  cent,  of  the  cases 
at  the  most. 

4.  Considering  the  advantages  of  the  a:-ray  over  the 
operative  treatment  in  regard  to  assured  freedom  from 
fatality,  mistakes  in  the  diagnosis  of  sarcoma  amounting 
to  0.8  per  cent,  make  little  difference. 

5.  When  the  public  learns  that  not  every  tumor  of  the 
uterus  demands  operation,  but  that  there  are  also  efficient 
conservative  methods,  we  shall  certainly  be  in  a  position 
to  get  hold  of  more  malignant  growths  in  the  curable  stage. 

In  view  of  the  above  facts  I  believe  there  can  be  no  further 
doubt  that  a  routine  operative  treatment  of  myoma  of  the 
uterus,  for  fear  of  sarcomatous  degeneration,  need  not  be 
carried  out.    The  "ghost  should  be  buried  at  once." 

These  conclusions  are  specious  but  they  are  not  justified. 
Admitting  that  sarcoma  occurs  in  but  2  per  cent,  of  cases 
and  that  the  mortality  of  hysterectomy  is  5  per  cent., 
surgeons  are  not  getting  that  mortality  because  they  are 
operating  on  account  of  the  fear  of  sarcoma  alone.  Sarcoma 
uncured  is  not  the  only  thing  that  kills  these  patients. 
What  about  carcinoma,  necrosis,  infections,  torsion  of  the 
pedicle,  intestinal  adhesions  and  obstruction,  and  all  the 
other  complications  that  may  occur?  The  reason  we  have 
such  a  high  surgical  mortality  is  because  we  have  to  operate 
in  grave  emergencies  in  many  cases  in  order  to  save  life. 
It  is  not  fair  to  compare  the  total  surgical  mortality  with 
the  incidence  of  any  one  complication,  and  to  say  that 
because  the  complication  occurs  less  frequently  than  the 
mortality  that  the  treatment  should  be  discarded.  These 
conclusions,  of  course,  do  not  say  this  in  as  many  words, 
but  the  application  of  the  principle  means  just  this.  Par- 
ticular exception  is  taken  to  conclusion  number  5.    I  take 
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just  the  opposite  view,  for  I  believe  that  as  soon  as  the  pubhc 
learns  of  such  a  teaching  they  will  not  submit  to  surgery 
but  will  delay  operation  until  the  growth  has  so  far  developed 
as  to  be  inoperable.  I  read  this  conclusion  to  mean  that  the 
cases  of  malignant  degeneration  will  come  to  the  rontgen- 
ologist for  treatment  while  the  growth  is  still  in  the  curable 
stage.  If  my  understanding  of  the  statement  is  correct, 
then  it  means,  in  no  uncertain  language,  that  surgery  is  to 
be  eliminated  in  all  cases  of  malignant  disease  of  the  uterus, 
forsooth  because  the  primary  mortality  of  operation  is 
higher  than  the  primary  treatment  by  .T-rays.  If  this  is 
true  of  the  uterus  then  it  is  true  of  malignant  disease  of 
every  organ  of  the  body.  I  have  the  greatest  regard  for 
the  efficacy  of  radiation  in  the  treatment  of  cancer  but 
I  believe  there  are  but  few"  men  who  would  have  the  temerity 
to  discard  surgery  in  the  treatment  of  malignant  disease. 
Surgery  is  not  ideal  in  the  treatment  of  cancer  but  it  far  and 
away  superior  to  any  other  method  of  treatment  in  the  early 
stages  of  the  disease. 

The  question  of  the  limitations  of  the  two  methods  is 
worthy  of  discussion.  Surgery  is,  practically,  only  limited 
by  the  general  condition  of  the  patient.  Rontgentherapy 
on  the  other  hand  is  limited  to  a  great  extent  by  conditions 
in  the  tumor  itself.  The  various  complications  as  offering 
a  contra-indication,  have  already  been  mentioned.  Another 
contra-indication  to  the  use  of  the  rays  is  the  age  of  the 
patient.  Most  authorities  are  in  accord  that  the  best  results 
are  obtained  from  the  irradiation  in  woman  at  or  after  the 
menopause.  In  women  under  forty  the  .r-ray  treatment  is, 
generally,  not  applicable  for  the  reasons  that  recurrences 
are  apt  to  occur,  that  it  takes  too  long  to  abolish  symptoms, 
and  is  therefore  too  expensive,  and  that  it  means  sterilization 
of  the  woman.  On  the  other  hand  this  is  the  most  favorable 
time  for  surgery.  If  all  fibroids  were  operated  on  early 
before  the  various  heart  changes  had  taken  place  and  before 
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the  various  degenerations  and  complications  in  the  tumor 
had  manifested  themselves  the  mortahty  would  be  1  per 
cent,  or  less.  Again,  it  is  often  possible  in  the  young  woman, 
with  an  uncomplicated  fibroid  to  save  her  ovaries  and  enough 
endometrium  to  preserve  for  her  the  menstrual  function. 
It  should  be  unnecessary  to  say  anything  in  reference  to 
the  treatment  of  the  small  pedunculated  submucous  polyp 
and  the  small  grow^ths  that  can  be  cured  by  myomectomy 
with  the  preservation  of  the  fecundity  of  the  woman.  Here 
it  must  be  admitted  that  surgery  is  in  a  class  by  itself. 

It  may  seem  that  I  am  unalterably  opposed  to  the  use  of 
the  a:-rays  in  the  treatment  of  fibroid  tumors  of  the  uterus. 
Such  a  conclusion  is  far  from  the  fact.  As  I  stated  in  the 
first  part  of  my  paper  I  believe  they  have  a  most  important 
place  in  our  therapy.  In  order  to  establish  this  field  the 
following  question  was  asked  both  the  surgeons  and  roentgen- 
ologists: "Under  what  circumstances  do  you  advise  the 
a:-rays  in  preference  to  surgery?"  Seventeen  out  of  forty-four 
surgeons  who  replied,  answered  that  they  never  advised  it 
under  any  circumstances.  The  general  context  of  the  other 
answers  from  surgeons  was  that  it  was  to  be  advised  when 
the  woman,  as  a  result  of  serious  heart  or  kidney  disease  or 
grave  anemia  was  a  poor  surgical  risk.  The  replies  from  the 
rontgenologists  expressed  a  variety  of  opinions.  Several 
stated  that  they  always  advised  it  in  preference  to  surgery. 
Others  that  they  never  advised  it  in  preference  to  surgery 
when  surgery  was  possible  and  acceptable.  Still  others 
when  no  complications  existed  that  would  require  surgery 
and  contra-indicate  the  use  of  the  a:-rays.  A  few  would 
only  advise  it  after  the  age  of  forty  in  uncomplicated  cases. 
The  consensus  of  opinion  seemed  to  agree  with  that  expressed 
by  the  surgeons  that  its  greatest  field  of  usefulness  was  in 
those  cases  where  surgery  would  be  particularly  hazardous. 

Apparently  there  is  no  question  as  to  the  value  of  the 
ar-ray  treatment  in  certain  classes  of  fibroid  tumors  of  the 
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uterus.  It  has  been  definitely  proved  that  rontgentherapy 
has,  with  but  few  exceptions,  controlled  bleeding  from 
myomas  and  has  also  reduced  the  size  of  the  tumors,  in  a 
certain  percentage  of  cases  where  it  has  been  used. 

Many  women  with  fibroid  tumors  of  the  uterus  are  poor 
surgical  risks  on  account  of  anemia  or  associated  heart, 
kidney,  pulmonary,  and  other  general  conditions.  To 
operate  on  many  of  these  cases  is  to  take  an  unnecessary 
risk,  when  we  have  a  method  which  even  it  does  not  cure 
at  least  will  relieve  dangerous  symptoms.  We  realize  that 
in  many  cases  so  treated  the  dangers  of  future  develop- 
ment are  present  in  spite  of  treatment,  but  we  take  the 
chance  of  betterment  on  account  of  the  grave  danger  to 
life  from  an  operation.  Again,  we  find  many  women,  and 
we  will  find  many  more  in  the  future,  refuse  surgical  inter- 
vention. These  should  be  subjected  to  a--ray  therapy  for  the 
reason  that  in  competent  hands  the  possibility  of  being 
benefitted  is  much  greater  than  if  nothing  was  done  for 
them.  In  the  gravely  anemic  cases,  the  a:-rays  should  be 
used  to  control  the  bleeding  and  enable  the  patient  to  get 
into  proper  condition  for  surgical  intervention. 

Conclusions.  1.  Surgery  is  the  best  treatment  in 
fibroid  tumors  of  the  uterus  and  cannot  be  supplanted  by 
any  other  known  form  of  treatment. 

2.  Rontgentherapy  has  an  important  place  in  the  treat- 
ment of  these  tumors. 

3.  Surgeons  and  rontgenologists  should  not  enter  into 
competition  with  each  other  but  should  work  hand  in  hand 
for  the  relief  of  womankind. 
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DISCUSSION 

Dr.  Joseph  Brettauer. — This  is  an  extremely  interesting 
paper  on  an  important  subject,  but  I  do  not  think  it  is  ripe  for 
general  discussion.  I  do  not  know  of  any  members  of  this 
Society  who  are  willing  to  go  on  record  as  stating  either  the 
pros  or  cons  definitely.  I  think  I  was  one  of  the  first  to  have 
fibroids  of  the  uterus  treated  by  x-rays,  not  with  the  intensive 
raying  of  today,  but  with  frequent  raying.  We  intended  at 
that  time  no  cure  of  the  fibroids,  i.e.,  their  disappearance;  we 
only  tried  to  get  symptomatic  relief  "for  profuse  metrorrhagia 
or  possibly  menorrhagia,"  and  the  results  were  very  favorable 
in  about  45  or  50  per  cent,  of  the  cases  so  treated.  There  were 
64  cases  treated  in  all. 

Since  we  have  adopted  the  Freiburg  method  and  that  method 
strictly,  using  the  Kronig-Gauss  apparatus,  the  number  of  cases 
subjected  to  this  treatment  so  far  is  limited.  The  time  elapsed 
is  too  short  for  making  a  final  report,  but  I  can  say  this,  and  I 
am  ready  to  substantiate  it,  that  when  the  cases  are  properly 
selected,  and  then  properly  treated  by  this  method,  the  results 
are  invariably  good,  amenorrhea  being  the  effect  desired.  In 
older  women  who  are  near  or  at  the  climacterium,  this  object 
will  be  reached  by  three  or  four  series;  in  younger  women  seven, 
eight,  or  nine  may  be  required. 

As  to  the  selection  of  cases  for  treatment,  I  fully  agree  with 
the  reader  of  the  paper,  and  I  would  state,  further,  that  I  stand 
today  where  I  was  twenty  years  ago  in  regard  to  fibroids,  that 
is  to  let  them  alone  if  they  do  not  cause  any  symptoms.  My 
personal  experience  has  been  that  about  one-half  the  cases  of 
fibroids  cause  no  symptoms  whatever  and  consequently  were 
not  treated,  but  merely  kept  under  observation. 

Profuse  metrorrhagia  or  menorrhagia,  marked  interference 
with  the  functions  of  the  bladder  or  rectum,  rapid  growth, 
pain  radiating  down  the  thighs  in  some  instances,  were  the 
symptoms  which  made  interference  advisable.  Of  these  cases 
about  one-half  were  subjected  to  deep  a;-ra\'  treatment.  They 
were  mostly  women  at  or  near  the  climacterium,  and  in  all 
there  was  no  doubt  as  to  the  correctness  of  the  diagnosis.  Suf- 
ficient time  for  observation  had  elapsed  to  definitely  exclude 
malignancy  in  any  form  and  diseases  of  the  appendages.     The 


DISCUSSION  177 

two  latter  points  I  consider  of  utmost  importance,  when  the 
question  of  x-rsiy  employment  is  under  discussion. 

Dr.  Robert  L.  Dickinson. — Having  brought  before  the 
profession  in  America  a  summary  of  the  foreign  literature  on 
this  subject,  in  November,  1912,  when  hardly  anything  had 
appeared  here,  and  having  followed  up  several  cases  under  such 
treatment,  as  well  as  having  discussed  this  matter  a  good  deal, 
I  would  like  to  make  clear  again  what  was  said  in  that  brief 
review  in  Surgery,  Gynecology,  and  Obstetrics,  which  seems  not 
to  have  fertilized: 

"There  is  a  very  definite  statement  on  the  part  of  most  men 
of  large  experience  that  there  are  proper  and  improper  cases. 
We  can  disregard  the  2  per  cent,  of  cervix  cancer,  and  1  per  cent, 
of  body  malignancy."  We  may,  I  think,  agree  with  Menge  when 
(in  Monatschrift  f.  Geburtshulfe  und  Gyndkologie,  1912,  xxxv,  3, 
268)  he  groups  the  myomata  calling  for  operation  as  follows: 
"Large,  rapidly  growing  tumors;  all  submucous  polypoid 
growths;  adenomyomata;  cases  infected  and  degenerating,  or 
those  suspected  of  malignancy;  younger  women  (below  forty), 
with  free  bleeding  and  rapid  development  (leaving  the  ovaries), 
and  lastly,  myomectomy  for  the  few  younger  individuals  keenly 
desirous  of  children."  That  would  seem  to  exclude  the  bulk  of 
cases  from  a:-ray  treatment,  but  the  fact  is  that  the  greater 
number  of  fibroids  occurring  in  women  fall  in  the  class  of  those 
over  forty,  with  "practially  stationary  tumors  not  causing  kidney 
or  heart  blockade  or  crowding  the  pelvis."  Moreover,  there 
are  not  a  few  "  women  deeply  anemic,  diabetic,  nephritic,  bron- 
chitic,  arteriosclerotic,  or  with  bad  hearts  or  large  thyroids" 
with  whom  the  method  is  worthy  of  trial.  Kronig  and  Gauss 
talk  about  100  per  cent,  applicability,  but  they  do  not  apply  it. 
I  have  had  cases  go  to  Freiburg.  It  develops  that  the  highly 
neurotic  woman  is  a  bad  subject  for  the  treatment,  whether  it 
be  that  a  three-  or  four-hour  session  is  too  much  for  the  American 
nervous  system  or  that  the  .r-ray  menopause,  from  shrinkage 
of  the  ovaries,  is  as  calamitous  as  the  surgical  menopause  from 
their  removal.  In  practice  one  finds  the  American  woman 
dreading  the  a-rays  as  much  as  an  operation.  "What  will  it  do 
to  my  ovaries  ?"  is  the  query.  She  is  afraid  of  its  effect.  There- 
fore it  is  as  easy  to  get  consent  to  a  laparotomy  as  to  institute 
.T-ray  treatment. 

The  Gauss  method  is  a  method  of  great  power,  which  very 
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few  American  operators  are  skilful  enough  to  use.  Burns  and 
colitis  frighten  the  patients. 

My  personal  experience  has  been  that  those  cases  that  have 
submitted  to  the  .r-rays  have  made  progress;  the  hemoglobin 
has  risen,  the  menorrhagia  has  lessened  or  ceased,  the  pelvic 
discomfort  has  diminished,  and  the  tumor  has  remained  station- 
ary. Let  us  select  our  cases.  The  treatment  may  not  be  as 
applicable  to  American  conditions  as  it  is  to  those  in 
Freiburg. 

Dr.  James  R.  Goodall. — Dr.  McGlinn's  paper  has  proved 
interesting  to  me.  It  is  particularly  interesting  in  one  feature, 
and  that  is  the  incidence  of  malignant  disease  in  fibroids. 
According  to  statistics  from  surgeons  this  complication  arises 
in  about  5  per  cent.  Dr.  McGlinn  reduces  it  to  2  per  cent. 
That  is  interesting  from  the  fact  that  it  is  completely  out  of 
harmony  with  my  own  findings  in  this  condition.  I  have  care- 
fully examined  every  fibroid  that  has  been  removed  in  the 
Royal  Victoria  Hospital  and  two  other  hospitals  in  Montreal 
during  the  last  twelve  years,  and  only  in  the  last  six  months 
have  I  demonstrated  one  case  of  sarcoma  developing  within  a 
fibroid.  This  one  case  arose  within  the  last  six  months.  About 
two  years  ago  a  classmate  of  mine  working  in  one  of  the  larger 
hospitals  of  New  York  City  examined  over  300  cases  of  fibroids 
collected  from  the  museum  and  made  sections  of  each  of  them 
and  reported  an  incidence  of  7  per  cent.  I  wrote  to  him  about 
it  and  told  him  my  experience,  and  he  forwarded  the  sections, 
and  I  can  frankly  say  not  1  per  cent,  of  them  were  malignant. 

About  a  year  ago  in  one  of  the  largest  cities  of  America  my 
colleague  had  the  good  fortune  to  go  there  when  a  society  meet- 
ing was  being  held,  and  one  of  the  prominent  men  of  the  city 
had  under  the  microscope  sections  from  seven  fibroids  which 
had  undergone  malignant  disease,  and  these  seven  had  occurred 
within  the  last  6  months  of  his  surgical  practice.  He  saw  the 
sections  and  was  firmly  convinced  that  they  were  richly  cellular 
fibromyomata,  and  one  of  the  most  prominent  pathologists  in 
the  United  States  today  happened  to  be  there  on  a  trip  at  the 
time,  and  stated  that  not  one  of  the  sections  showed  malig- 
nancy. I  have  carefully  reviewed  at  least  700  cases  of  fibroids 
in  the  last  twelve  years,  and  the  incidence  has  been  only  one  in 
700.  Whether  that  can  be  attributed  to  local  conditions  I  am 
not  prepared  to  say. 


DISCUSSION  179 

Dr.  William  P.  Graves. — I  should  like  to  confirm  what 
Dr.  Goodall  has  just  said  with  reference  to  malignant  degenera- 
tion of  fibroids.  Up  to  a  very  recent  date  the  incidence  of 
sarcomatous  degeneration  in  my  own  series  was  supposed  to  be 
in  the  neighborhood  of  5  per  cent.  I  had  personally  made 
examinations  of  most  of  these  cases  and  had  pronounced  them 
sarcoma.  A  recent  case,  which  I  will  not  describe,  a  very 
important  one,  was  one  in  which  a  diagnosis  of  sarcoma  was 
made  by  me,  but  in  order  to  make  sure  of  it  I  sent  a  section  to 
one  of  the  best  pathologists  in  Boston,  who  returned  the  diag- 
nosis that  it  was  simply  a  rapidly  growing  fibromyoma.  I  am 
therefore  having  all  of  my  cases  revised,  and  find  that  some 
of  the  sections  which  were  pronounced  sarcoma  are  in  reality 
not  malignant.  I  do  not  know  yet  what  the  exact  percentage 
of  sarcomatous  degeneration  is,  but  it  will  indoubtedly  be  very 
small. 


THE  EFFECT  OF  LAPAROTOMY  UPON  THE 
CIRCULATION 


By  W.  D.  Gatch,  M.D. 
Indianapolis,  Indiana 


(By  Invitation) 


Under  normal  conditions  the  abdomen  contains  from 
35  per  cent,  to  40  per  cent,  of  all  the  blood  in  the  body.  The 
liver  alone  contains  about  29  per  cent.,  and  the  intestines 
about  6  per  cent,  of  all  the  blood.  Furthermore,  the  capillary 
and  venous  channels  of  the  abdominal  organs  are  so  capacious 
that  they  are  capable  of  holding  several  times  the  entire 
volume  of  the  blood. ^  These  facts  have  caused  physiolo- 
gists to  regard  the  splanchnic  vessels  as  the  great  reservoir 
for  the  control  of  the  circulation.  Operations  which  involve 
direct  interference  with  this  reservoir  may  cause  circulatory 
disturbances  of  a  grave  character.  It  is  the  purpose  of 
this  paper  to  call  attention  to  the  causes  of  such  disturb- 
ances and  to  suggest  means  for  preventing  their  occurrence. 

The  anatomical  arrangement  of  the  abdominal  vessels, 
presents  three  points  of  special  singificance: 

1.  The  circulation  through  the  abdominal  viscera  is 
through  two  sets  of  capillaries,  separated  by  the  portal 
vein  and  its  radicles.  This  must  slow  down  the  rate  of  the 
circulation  through  the  abdominal  organs.  It  is  well  known 
that  the  pressure  in  the  vessels  of  the  liver  is  very  low. 

2.  The  veins  of  the  abdomen  have  walls  so  thin  that  they 
are  easily  compressed  by  the  slightest  pressure  upon  them. 

3.  None  of  the  abdominal  veins  have  valves.  How  is  the 
flow  of  the  blood  through  the  abdominal  organs  maintained? 
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We  can  think  of  four  forces  which  are  involved:  These 
are  the  force  of  the  heart,  the  negative  pressure  of  the 
thorax,  the  movements  of  the  muscles  surrounding  the 
abdominal  cavity,  and  as  suggested  by  Mall,-  the  peri- 
staltic movements  of  the  alimentary  canal.  It  is  certain 
that  the  force  of  the  heart  drives  the  blood  as  far  as  the 
jBrst  set  of  capillaries.  Does  it  assist  the  flow  beyond  this 
point,  or  is  the  flow  from  here  back  to  the  thorax  main- 
tained wholly  or  in  part  by  the  other  forces? 

The  key  to  this  problem,  it  seems  to  us,  is  furnished  by 
the  behavior  of  the  abdominal  circulation  when  the  intra- 
abdominal pressure  is  markedly  elevated.  It  has  long  been 
a  clinical  puzzle  why  patients  with  peritoneal  effusions 
under  great  pressure  (as  high  in  some  cases  as  50  or  60 
millimeters  of  mercury)  show  so  little  disturbance  of  the 
general  circulation.  It  would  seem  that  such  a  pressure 
would  compress  the  thin-walled  vena  cava  and  other 
abdominal  veins  and  prevent  any  flow  through  them,  yet 
these  patients  may  have  no  disturbance  of  circulation  in 
the  legs  and  no  abnormal  elevation  of  general  blood-pressure. 

In  a  series  of  experiments  carried  out  on  dogs,  we  took 
simultaneous  tracings  of  the  intrathoracic  pressure,  of  the 
intra-abdominal  pressure,  of  the  pressure  in  the  inferior 
vena  cava,  and  of  the  general  blood-pressure.  The  pres- 
sure in  the  vena  cava  was  taken  by  thrusting  a  canula  up 
through  an  opening  in  the  femoral  vein.  We  raised  the 
intra-abdominal  pressure  by  injecting  warm  salt  solution 
into  the  peritoneal  cavity. 

The  tracing  (Fig.  1)  shows  that  the  intra-abdominal 
pressure  and  the  pressure  in  the  inferior  vena  cava  are 
always  equal  and  rise  and  fall  together.  When  the  intra- 
abdominal pressure  is  elevated  till  it  is  higher  than  the 
blood-pressure,  the  circulation  through  the  abdomen  is 
abolished,  the  abdominal  viscera  being  found  bloodless 
at  autopsy. 
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^Yhat  is  the  explanation  of  these  findings?  Suppose 
that  the  intra-abdominal  pressure  be  increased  above  the 
venous  pressure.  The  veins  will  be  compressed  and  no 
blood  will  flow  through  them  till  enough  blood  has  been 
forced  into  them  from  the  arteries  to  raise  the  intravenous 
pressure  to  the  level  of  the  intra-abdominal  pressure. 

Our  experiments  have  driven  us  to  the  conclusion  that 
the  chief  and  essential  force  which  propels  the  blood 
through  abdominal  organs  is  the  beat  of  the  heart.  The 
well-known  fact  that  pressure  upon  the  abdomen  increases 
the  output  from  the  inferior  vena  cava  is  not  evidence 
against  this  view,  because  such  increase  is  not  maintained 
unless  the  circulation  is  greatly  depressed.  The  absence 
of  valves  in  the  abdominal  veins  prevents  any  variations 
in  intra-abdominal  pressure  due  to  movements  of  the 
abdominal  walls  from  pumping  the  blood  toward  the  thorax 
with  any  great  degree  of  eflSciency,  because  as  soon  as  the 
pressure  is  released  there  is  a  regurgitation.  That  the 
heart  alone  is  capable  of  keeping  up  the  abdominal  cir- 
culation is  proved  by  the  experiment  we  have  described. 
For  in  this  the  abdomen  was  distended  till  all  movements 
of  its  walls  and  of  the  diaphragm  had  ceased,  and  till  the 
intrathoracic  pressure  was  positive  most  of  the  time,  yet 
the  circulation  through  the  abdomen  was  maintained.  In 
such  a  case  no  force  other  than  the  beat  of  the  heart  could 
be  in  action.  The  design  of  nature  in  not  providing  the 
abdominal  veins  with  valves  would  seem  to  be  to  prevent 
the  forcing  too  suddenly  of  a  dangerously  large  amount 
of  blood  into  the  thorax. 

The  action  of  venous  valves  and  the  mechanism  by 
means  of  which  the  circulation  through  the  legs  is  main- 
tained, we  showed  by  the  following  experiment:  Having 
divided  the  femoral  vein  of  a  dog,  we  tied  the  proximal 
end  and  attached  a  manometer  to  the  distal  end.  At  the 
same  time  we  recorded  the  blood-pressure  in  the  carotid 
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artery.  The  pressure  in  the  femoral  vein  rose  to  the  exact 
level  of  the  blood-pressure,  ^^^len  we  squeezed  the  paw, 
this  pressure  arose  to  a  height  several  times  greater  than 
the  blood-pressure  (Fig.  2).  This  experiment  clearly 
shows  (1)  that  the  vis-a-tergo  of  the  heart  unaided  can 
raise  the  venous  pressure  to  the  level  of  the  arterial  pres- 
sure, and  (2)  that  the  valves  in  the  veins  of  the  leg  form 
a  device  by  means  of  which  exevy  movement  of  the  limb 
which  compresses  the  veins  suffices  to  force  blood  into 
the  abdomen.  No  matter  how  great  the  intra-abdominal 
pressure  may  be,  we  would  not  expect  venous  stasis  to  occur 
in  the  legs,  so  long  as  the  venous  valves  are  competent, 
provided  there  is  no  cardiac  nor  renal  disease.  This  con- 
clusion, as  far  as  we  can  determine,  is  in  accord  with  clinical 
obsevations. 

Since  the  splanchnic  vessels  are  capable  of  holding 
several  times  the  total  amount  of  blood  in  the  body,  it  is 
evident  that  something  must  prevent  their  complete  filling. 
We  know  of  two  mechanisms  for  preventing  this.  These 
are  the  vasomotor  apparatus  and  the  contraction  of  the 
abdominal  muscles.  The  first  acts  by  decreasing  the  flow 
into  the  splanchnic  area,  and  the  second  by  raising  the 
abdominal  pressure,  thereby  diminishing  the  capacity  of 
the  capillary  and  venous  channels. 

The  relative  importance  of  these  agencies  can  be  deter- 
mined by  deduction  from  the  facts  we  know  about  the 
mechanical  conditions  of  the  abdominal  circulation,  and 
by  direct  experiment.  The  argument  from  deduction  is 
as  follows : 

Since  the  abdominal  veins  are  never  filled  to  more  than 
a  part  of  their  capacity,  they  must  be  held  in  a  condition 
of  partial  collapse  by  the  intra-abdominal  pressure.  The 
blood  in  them,  as  we  have  demonstrated,  is  under  this 
pressure.  The  flow  through  them  depends  upon  the 
tis-a-iergo  of  the  heart,  assisted  somewhat  by  the  negative 


1S4     EFFECT  OF  LAPAROTOMY  UPON  CIRCULATIOX 

pressure  in  the  thorax,  and  by  rythmical  variations  in 
the  intra-abdominal  pressure.  If,  now,  the  latter  be  reduced 
to  that  of  the  atmosphere  by  weakness  or  paralysis  of  the 
abdominal  walls  or  by  laparotomy,  the  forc-e  of  the  heart 
will  continue  to  propel  blood  into  the  veins,  but  there 
wiU  be  no  force  in  action  to  drive  it  out  of  them  till  they 
are  distended  to  their  full  capacity,  because  their  walls 
no  longer  have  any  external  support.  But  since  there  is 
not  enough  blood  in  the  entire  body  to  distend  them  to 
this  extent,  nearly  aU  the  blood  will  accumulate  in  the 
abdomen.  It  would  seem  that  such  an  accumulation  can 
be  retarded,  but  not  entirely  prevented  by  contraction  of 
the  splanchnic  arterioles,  since  it  is  improbable  that  such 
contraction  can  be  so  effective  as  to  shut  off  all  flow  through 
these  vessels.  Under  the  conditions  we  are  considering, 
death  will  soon  occur  unless  the  return  of  blood  from  the 
abdomen  be  assisted  by  gravity  or  by  pressure  upon  the 
abdomen. 

That  these  theoretical  deductions  are  correct  is  shown 
by  much  direct  experimental  evidence.  It  is  well  known 
that  a  hutch  rabbit  soon  dies  when  held  up  by  its  ears.^ 
The  cause  of  death  has  been  shown  to  be  the  accumulation 
of  blood  in  its  abdomen.  Its  thin  abdominal  muscles  are 
too  weak  to  maintain  an  adequate  intra-abdominal  pressure. 
The  wild  rabbit  cannot  be  kiUed  in  this  way.  A  dog  when 
etherized  till  its  muscles  are  completely  relaxed  "^-ill  die 
in  the  head-up  posture,  while  it  will  be  little  affected  by 
the  same  if  unetherized  or  etherized  lightly.  The  fatal 
outcome  in  cases  of  this  kind  can  be  retarded  but  not  pre- 
vented by  contraction  of  the  abdominal  arterioles.  It 
can  be  delayed  but  not  prevented  by  stimulation  of  the 
splanchnic  nerves,  and  it  is  hastened  by  section  of  these 
nerves.  Figs.  3,  4,  and  5  show  the  effect  upon  blood-pressure 
of  the  head-up  posture  under  different  degrees  of  intra- 
abdominal tension. 
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Fig.  3. — Tracing  showing  the  effect  upon  blood-pressure  of  the 
head-up  position  under  ether  anesthesia,  hght  enough  to  preserve  a 
slight  degree  of  tension  of  the  abdominal  wall.  A  is  the  base  line,  B 
the  blood-pressure;  at  C  the  dog  was  placed  in  the  head-up  position  of 
60  degrees;  at  D  it  was  placed  in  the  horizontal  position.  Note  the 
moderate  fall  of  blood-pressure  and  the  partial  compensation  between 
C  and  D. 


Pig.  4. — Tracing  showing  tlie  effect  upon  blood-pressiu'e  of  the 
head-up  position  when  complete  muscular  relaxation  had  been  pro- 
duced by  curare.  Dog  under  artificial  respiration.  The  letters  have 
the  same  significance  as  in  Fig.  3.  Note  the  sharp  fall  of  pressure  at 
C,  and  the  progressive  fall  between  C  and  D. 


Fig.  5. — Tracing  obtained  from  a  dog  paralyzed  by  curare,  into  the 
abdomen  of  which  warm  normal  salt  solution  had  been  injected  till 
the  abdominal  walls  were  under  slight  tension.  Lettering  the  same  as 
in  the  last  two  figures.  This  tracing  show^s  clearly  that  the  fall  in 
blood-pressure  in  the  curarized  animal,  due  to  the  head-up  position, 
can  be  prevented  in  great  part  by  raising  the  intra-abdominal  pressure. 
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We  conclude  that  life  is  possible  when  the  intra-abdominal 
pressure  has  been  reduced  to  that  or  the  atmosphere,  only 
when  the  return  of  blood  to  the  heart  is  assisted  by  gravity, 
and  when  the  animal  is  not  required  to  make  any  great 
exertion.  It  is  a  fallacy  to  think  that  pressure  upon  the 
abdomen  in  cases  of  failure  of  the  circulation  owes  its  bene- 
ficial effect  to  compression  of  the  arterioles  and  support 
of  the  vasoconstrictor  mechanism.  Raising  the  intra- 
abdominal pressure  may  perhaps  render  some  support  to 
the  vasoconstrictor  apparatus,  but  its  chief  beneficial 
effect  is  due  to  the  partial  obliteration  of  the  veins  and 
capillary  vessels. 

Let  us  now^  consider  the  application  of  the  principles  we 
have  just  discussed  to  the  question  of  the  effect  of  lapar- 
otomy. Theoretically  it  may  seem  that  the  chief  danger 
of  opening  the  peritoneal  cavity  arises  from  the  decrease 
of  the  intra-abdominal  pressure.  But  in  case  the  incision 
is  not  a  very  large  one  and  the  intestines  are  not  allowed 
to  protrude,  the  opening,  as  we  have  shown  by  direct 
experiment,  does  not  affect  this  pressure  to  a  marked 
degree.  However,  if  the  viscera  are  pulled  out  and  freely 
exposed  the  pressure  becomes  atmospheric  and  there  is 
a  marked  stasis  of  blood  in  the  abdominal  veins,  which 
withdraws  a  dangerously  large  amount  of  fluid  from  the 
circulation.  Direct  pressure  by  means  of  large  pads  upon 
the  exposed  viscera  is  sufficient  to  correct  this  trouble,  and 
we  advocate  that  it  be  employed  continuously  during 
evisceration.  This  means  is  capable  of  supplying  the  place 
of  the  normal  intra-abdominal  pressure.  In  fact  it  is  so 
effective  a  means  of  returning  blood  to  the  heart  that  it 
may  be,  at  times,  a  source  of  danger,  as  we  have  pointed 
out  in  a  former  article.^ 

The  effect  of  anesthesia,  so  deep  as  to  abolish  completely 
the  tone  of  the  abdominal  wall,  is  to  promote  the  accumu- 
lation of  blood  in  the  abdomen  and  Hmbs,  and  in  our  opinion. 
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not  uncommonly  causes  a  failure  of  the  circulation  during 
and  after  operation.  It  is  fortunate  that  laparotomy  is 
nearly  always  performed  with  the  patient  either  in  the 
horizontal  or  in  the  Trendelenburg  position,  for  if  it  were 
usually  done  with  the  patient  deeply  anesthetized  and  in 
the  feet-down  posture  many  more  fatalities  would  occur. 
Operations  both  on  animals  and  on  man  are  much  better 
borne  under  an  anesthesia  so  light  as  to  preserve  the  tone 
of  the  muscles.  This  is  one  reason  why  there  is  much  less 
so-called  ''shock"  under  nitrous  oxid  oxygen  anesthesia 
than  under  anesthesia  due  to  more  powerful  agents. 

In  performing  exploratory^  laparotomy  for  gunshot  wounds 
of  the  abdomen,  we  have  several  times  noted,  on  opening  the 
abdomen,  what  we  felt  certain  was  a  great  increase  in  the 
hemorrhage  from  a  severed  intra-abdominal  vein.  In  one  case 
in  which  the  bullet  had  wounded  the  vena  cava,  there  was 
but  little  blood  found  when  the  abdomen  was  first  opened,  but 
when  we  raised  the  transverse  colon  a  frightful  gush  of  blood 
took  place.  We  have  made  similar  observations  in  two 
cases  of  gunshot  wounds  of  the  liver.  On  theoretical 
grounds  we  would  expect  the  hemorrhage  from  such  as 
source  to  be  increased  by  laparotomy,  for  with  the  abdomen 
intact  the  pressures  in  the  vein  and  that  in  the  peritoneal 
cavity  are  equal  and  but  httle  blood  will  flow,  therefore, 
from  the  vein.  However,  when  the  peritoneal  pressure 
has  suddenly  been  reduced  by  laparotomy  below  that  in 
the  vein,  active  bleeding  will  occur. 

It  is  well  known  that  patients  with  large  umbilical  herniae 
are  liable  to  sudden  death  after  operation.  It  has  been 
suggested  by  Judd,^  that  the  chief  cause  of  this  is  the  sudden 
increase  in  the  intra-abdominal  pressure  due  to  the  reduc- 
tion of  the  hernia  and  the  closure  of  the  defect  in  the 
abdominal  wall.  He  does  not  give  his  opinion  how  such 
increase  in  abdominal  pressure  acts  to  bring  about  this 
fatal  result.     We  are  incHned  to  attribute  it  to  impeded 
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respiration,  rather  than  to  direct  embarrassment  of  the 
circulation,  because  elevation  of  the  intra-abdominal  pres- 
sure, even  to  a  great  height,  does  not,  in  the  absence  of 
asphyxia,  cause  any  noteworthy  increase  in  the  general 
blood-pressure. 

We  shall  consider  next  the  effect  upon  the  circulation 
of  exposure  and  traumatization  of  the  abdominal  \'iscera. 
The  nature  of  these  effects  is  shown  to  every  surgeon.  Ex- 
posure of  the  intestine  to  the  air  causes  it  to  become 
intensely  congested  and  blue  in  color.  After  somewhat 
prolonged  exposure  and  handling  it  becomes  edematous, 
and  subperitoneal  extravasations  of  blood  occur,  j\Iicro- 
scopic  sections  of  exposed  gut  or  omentum  show  all  the 
changes  characteristic  of  acute  inflammation — in  fact 
some  of  the  classical  descriptions  of  inflammation  were 
derived  from  such  material.  There  is  intense  congestion 
and  actual  thrombosis  of  the  veins,  with  margination  of 
leukocjiLes,  edema  of  the  tissues  and  large  and  numerous 
extravasations  of  blood.  ^Mien  we  take  into  account  that 
the  peritoneum  has  a  surface  as  large  as  the  entire  cutaneous 
surface  of  the  body  we  can  form  some  conception  of  the 
amount  of  plasma  and  blood-cells  which  maj'  be  withdrawn 
from  the  circulation  by  such  changes. 

The  work  of  Crile  in  developing  the  vasomotor  theory 
of  shock  has  been  of  immense  service  to  surgery,  has  stimu- 
lated the  performance  of  a  great  amount  of  clinical  and 
experimental  work,  and  has  led  to  numerous  improvements 
in  operative  technique  and  anesthesia,  but  the  results 
of  Janeway,  Seelig  and  Lyon,^  Henderson,^  ]Mann,^  and 
others,  have  made  it  no  longer  tenable. 

In  an  extensive  experimental  investigation  of  surgical 
shock,  carried  out  in  the  writer's  laboratory  by  Doctor 
Frank  ]Mann,  it  was  found  that  unless  the  abdomen  be 
opened  it  is  impossible  to  reduce  a  dog  to  a  condition  of 
shock  by  traumatization  alone,  if  the  anesthesia  be  care- 
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fully  attended  to,  and  if  all  hemorrhage  be  prevented. 
Severe  traumatization  alone,  without  laparotomy,  carried 
out  for  periods  of  four  to  six  hours'  duration  has  no  injurious 
effects  upon  the  animal's  circulation  or  respiration.  This 
statement  is  in  accord  with  the  findings  of  Porter,^  Hill, 
and  others,  and  is,  we  believe,  also  in  accord  with  every- 
day observation  in  human  surgery.  We  must  conclude 
that  the  harmful  effects  of  nervous  stimuli  from  the  field 
of  operation  upon  the  nervous  centers  during  general 
anesthesia  are  almost  nil.  The  anesthesia  blocks  the  passage 
of  afferent  impulses  to  the  motor  cells,  and  the  activity 
of  the  vital  centres  is  then  controlled,  almost  entirelj'  by 
the  chemical  constituents  of  the  blood. 

]\Iann,  after  a  careful  review  of  the  protocols  of  the 
experiments  of  various  investigators  of  shock,  could  find 
but  few  experiments  described  in  which,  if  the  method  of 
producing  shock  were  recorded  at  all,  laparotomy  and 
traumatization  of  the  \iscera  were  not  the  means  employed. 
The  experiments  of  Henderson,  who  produced  shock  by 
excessive  pulmonary  ventilation,  are  an  exception  to  tiiis 
statement.  ]\Iann  arrived  at  the  conclusion  that  experi- 
mental surgical  shock  is  caused  practically  always  by  the 
accumulation  of  blood  in  the  abdominal  viscera.  Such 
accumulation  may  be  brought  about  by  deep  anesthesia 
alone,  especially  when  the  same  is  associated  with  the 
head-up  posture.  The  explanation  of  this  we  have  already 
given.  Shock  of  this  character  is  quite  easily  recovered 
from  because  the  plasma  and  blood-cells  are  still  in  the 
vessels,  and  need  only  to  be  forced  into  the  general  current 
of  the  circulation  to  bring  the  patient  around.  ^\Tien, 
however,  the  viscera  have  been  exposed  and  traumatized, 
the  fluid  and  cellular  elements  of  the  blood  pass  outside 
the  vessels,  there  being  a  grave  injury  to  the  endothelial 
cells  of  the  smaller  channels.  Recovery  is  then  more  doubt- 
ful and  its  possibility  depends  upon  the  amount  of  blood 
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which  has  been  lost.  Seelig  and  Lyon,  Malcolm/"  Mann, 
and  others,  have  produced  what  seems  to  us  conclu- 
sive evidence  that  the  visceral  and  peripheral  arterioles  are 
constricted  in  shock,  and  that  the  vasomotor  centre  is 
active  till  the  very  end.  The  blood-pressure  falls,  to  be 
sure,  but  this  is  because  there  is  not  enough  fluid  in  circula- 
tion to  maintain  it,  and  happens  in  spite  of  the  vaso- 
constriction. 

The  remarkable  experiments  of  CarreV^  with  what  he 
terms  visceral  organisms,  have  an  interesting  bearing  upn 
the  questions  we  are  considering.  In  these  experiments 
Carrel  removed  all  the  thoracic  and  abdominal  organs 
from  cats  and  dogs  and  preserved  them  at  38°  C.  in  Ringer 
solution,  being  careful  to  prevent  any  loss  of  blood  and 
keeping  up  intratracheal  insufflation  all  the  while.  The 
heart  continued  to  beat,  but  the  organs  would  generally 
soon  become  pale  and  anemic  looking.  By  transfusing 
blood  from  a  living  animal,  however,  into  the  organism, 
the  latter  would  assume  a  normal  color,  and  the  circulation 
would  be  completely  restored.  Carrel  succeeded  in  keeping 
such  organisms  aUve  for  from  twelve  to  thirteen  hours, 
and  found  that  the  digestion  of  food,  excretion  of  urine, 
etc.,  were  carried  out  by  them  in  a  fairly  normal  manner. 
He  states  that  after  five  or  six  hours,  h^'peremia  of  the 
intestines  and  peritonitis  usually  developed,  and  it  appears 
from  his  account  that  this  was  the  cause  of  death  of  the 
organism. 

We  believe  that  the  following  interpretation  of  the 
circulatory  phenomena  observed  in  these  organisms  is 
justified.  \Mien  the  vasomotor  tone  of  the  splanchnic 
arteries  is  abolished  by  severance  of  all  connection  with 
the  central  nervous  system,  the  blood  drains  rapidly  into 
the  capillary  and  venous  channels  of  the  viscera  and  so 
much  blood  accumulates  in  these  that  the  circulation  fails. 
When  they  are  completely  filled  by  transfusion  it  is  restored, 
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but  fails  again  when  inflammatory  changes  in  the  intestines 
permit  the  exudation  of  plasma  and  cellular  elements  from 
the  vessels.  The  circulation  of  a  patient  reduced  to  shock  by 
exposure  and  traumatization  of  his  abdominal  organs  is  in 
practically  the  same  condition  as  that  of  one  of  these  organ- 
isms after  the  peritonitis  has  developed,  for  in  both  cases 
there  is  (1)  a  vasomotor  paralysis  of  the  great  splanchnic 
vascular  area  produced  in  the  case  of  the  patient  by  the 
traumatic  peritonitis,  and  in  that  of  the  organism  by  loss 
of  connection  with  the  central  nervous  system  plus  the 
peritonitis;  (2)  a  loss  of  external  pressure  capable  of  keeping 
the  veins  and  capillaries  compressed,  and  (3)  an  active 
loss  of  plasma  and  blood-cells  due  to  damage  of  the  endo- 
thelial walls  of  the  vessels. 

The  phenomena  of  shock  and  of  hemorrhage  are  practi- 
cally identical,  the  only  essential  difference  being  that 
in  shock  there  is  a  marked  fall  in  the  leukocyte  count. 
This  is  to  be  accounted  for  on  the  evidence  of  microscopic 
sections  of  the  exposed  and  traumatized  abdominal  organs, 
by  the  accumulation  of  leukocytes  in  the  exposed  viscera. 
Dolley,'^  states  that  the  changes  produced  by  hemorrhage 
and  shock  in  the  ceils  of  the  central  nervous  system  are 
identical. 

The  conception  of  the  nature  of  shock  which  we  have 
just  outlined  may  be  termed  conveniently  the  peripheral 
theory.  It  will  make  us  combat  the  occurrence  of  shock 
by  measures  calculated  to  prevent  the  accumulation  of 
blood  on  the  venous  side  of  the  circulation,  especially  in 
the  abdomen.  In  laparotomy  there  are  three  chief  things 
to  be  attended  to:  (1)  the  anesthesia,  (2)  the  posture  of 
the  patient,  (3)  the  operative  procedure. 

1.  With  regard  to  the  anesthesia,  the  depth,  from  our 
present  stand-point,  is  the  most  important  thing  to  con- 
sider. The  opinion  that  deep  anesthesia  is  beneficial  is 
a  fallacy.     Deep  anesthesia  is  to  be  avoided  because  it 
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promotes  stagnation  of  blood  in  the  veins.  The  ideal  depth 
of  anesthesia  is  that  at  which  the  troublesome  reflexes  of 
vomiting  and  struggling  are  abolished,  but  at  which  the 
tonus  of  the  muscles  is  well  preserved.  In  observations  on 
over  a  hundred  animals  and  on  several  thousand  human 
subjects  we  have  never  observed  any  harmful  reflex  dis- 
turbance of  either  respiration  or  circulation  to  occur  at 
this  depth  of  anesthesia.  Small  variations  in  blood-pres- 
sure may  result  from  traumatic  stimuli,  but  they  are  in  no 
sense  harmful  and  are  not  nearly  so  large  as  occur  almost 
every  moment  of  waking  life.  Struggling,  vomiting  and 
asphyxia  must  be  avoided. 

2.  We  have  pointed  out  in  a  former  paper  certain  dangers 
of  the  Trendelenburg  position.  The  practical  conclusion 
therein  arrived  at  is  that  this  position  should  not  be  used 
in  the  presence  of  cyanosis  or  struggling,  and  that  it  should 
be  used  with  caution  in  case  the  heart  is  diseased.  With 
these  exceptions  we  believe  the  position  to  be  harmless. 
It  is  distinctly  beneficial  in  shock. 

3.  The  peripheral  theory  of  shock  does  not  compel  us 
to  employ  short  abdominal  incisions  for  fear  of  lowering 
the  intra-abdominal  pressure.  It  rather,  in  fact,  makes 
us  use  longer  incisions,  for  if  we  keep  the  viscera  inside  the 
abdomen,  the  intra-abdominal  pressure  is  kept  at  a  level 
sufiiciently  high  for  safety,  and  less  trauma  will  be  done 
with  the  long  than  with  the  short  incision.  The  theory  does 
compel  us  to  avoid  evisceration,  and  if  this  is  necessary  to 
keep  constant  pressure  on  the  intestines  removed.  It  is 
needless  to  dwell  upon  the  necessity  of  gentle  handling 
of  tissues,  keeping  the  intestines  covered,  etc. 

We  have  seen  the  intestines  packed  off  with  wet  pads 
steaming  hot,  which  were  kept  at  this  temperature  by 
frequent  wetting  with  hot  salt  solution.  Experimentally 
animals  may  be  reduced  to  a  state  of  shock  by  this  means 
alone.     At  autopsy  exlensive  edema  of  the  parts  exposed 
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to  heat  are  found  and  the  veins  are  full  of  thick  tarry  blood. 
It  is  well  known  that  a  rabbit  may  be  killed  by  immersing 
only  its  ears  for  some  time  in  hot  water.  The  condition 
so  produced  by  heat  seems  to  be  due  to  a  decomposition 
of  the  plasma,  whereby  toxic  proteid  substances  are  freed, 
as  is  probably  the  case  in  burns  of  the  skin. 

^^^len  the  grave  inflammatory  changes  which  we  have 
described  have  taken  place  over  large  areas  of  peritoneum, 
the  treatment  of  the  condition  becomes  the  same  as  for 
hemorrhage.  Abdominal  compression  which  may  be  con- 
veniently accomplished  by  binding  a  pillow  tighth^  to 
the  abdomen  is  a  valuable  measure,  since  it  prevents  further 
loss  of  blood  from  the  general  circulation.  It  is  powerless 
to  restore  to  the  circulation  the  plasma  and  blood-cells 
already  in  the  tissues.  Direct  transfusion  of  blood,  if 
possible,  is  the  most  eflacient  remedy. 

References 

1.  Janeway    and    Ewing.     Annals    of    Surgery,    February,    1914. 
Ux,  158. 

2.  Mall.     Johns  Hopkins  Hospital  Reports,  1896,  i,  37. 

3.  Hill.     Further  Advances  in  Physiology,  London,  1909,  p.  176; 
Journal    of  Phj^siology,  1895,  xviii,  15. 

4.  Gatch,  Gann,  and  Mann.     Jour.  Amer.  Med.  Assoc,  April  26, 
1913,  Ix,  1273-1278. 

5.  Judd.     Collected  Papers  by  the  Staff  of  St.  Mary's  Hospital, 
1911,  p.  203. 

6.  Seehg  and  Lyon.    Jour.  Amer.  Med.  Assoc,  1909,  Hi,  45;  SeeUg. 
Surgerj',  GjTiecology,  and  Obstetrics,  1910,  xi,  146. 

7.  Henderson.     American  Journal  Phj^siology,  1908,  xxi,  126;  1909, 
xxiii,  345;  1909,  xxiv,  66;  1910,  xxv,  385;  1910,  xxvi,  260. 

8.  Mann.     The  Peripheral  Origin  of  Surgical  Shock,  soon  to  appear 
in  the  Bulletin  of  the  Johns  Hopkins  Hospital. 

9.  Porter.       American   Journal   of    Physiology,  1907-08,  xx,  399, 
444,  500. 

10.  Malcolm.  Lancet,  1905,  ii,  573;  Med.  Chir.  Trans.,  1907,  xc,  563; 
CUn.  Jour.,  1909,  xxxiv,  328. 

11.  Carrel.     Jour.  Exp.  Med.,  August,  1913,  xviii,  155-161. 

12.  DoUey.  Jour.  Med.  Research,  July,  1909,  p.  95;  Ibid.,  April, 
1910,  p.  331. 


RECENT  EXPERIMENTS  DEFINING  THE 
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By  Yandell  Henderson,  Ph.D. 

PROFESSOR  OF   PHYSIOLOGY    IN   THE    YALE    MEDICAL    SCHOOL 


(By  Invitation) 


The  past  five  years  have  probably  contributed  more  to 
precise  knowledge  of  anesthetics,  their  practical  use  and 
the  real  nature  of  their  dangers,  than  the  preceding  thirty. 
For  many  years  there  had  been  almost  a  condition  of  stag- 
nation in  this  field.  There  were  indeed  investigations,  for 
example  those  of  the  Hyderabad  Commission  on  the  dangers 
of  chloroform — a  commission  which,  by  the  way,  overlooked 
the  essential  point  and  reached  a  wrong  conclusion.  But 
such  investigations  were  to  a  great  extent  merely  a  rattling 
of  drj'  bones.  There  was  little  that  was  new  in  technique 
of  administration,  and  less  that  was  suggestive  for  the  open- 
ing of  new  fields  of  observation  and  experiment. 

The  conceptions  of  the  dangers  of  anesthesia  were  simple 
and  unquestioned.  The  expressions  "failure  of  respira- 
tion" and  "failure  of  the  heart"  summed  up  everything. 
Each  was  a  single  definite  process,  although  a  few  particu- 
larly broad-minded  persons  recognized  also  a  "vasomotor 
failure."  In  both,  or  in  all  three,  of  these  supposed  modes 
of  death  the  cause  of  trouble  was  assumed  to  be  nothing 
else  than  excessive  anesthetic  or  some  vaguely  guessed-at 
weakness  in  the  patient. 

I  cannot  better  express  the  renewed  vitality  of  investi- 
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gation  in  the  field  of  anesthetics  than  by  illustrating  it  with 
some  of  the  recent  important  contributions.  I  shall  take 
first  the  work  of  A.  Goodman  Levy/  done  in  Professor 
Cushny's  laboratory  at  University  College,  London.  As 
you  are  aware,  the  Hyderabad  Commission  reached  the 
conclusion  that  if  the  administration  of  chloroform  be  pushed 
it  will  happen  "999,999  times  out  of  1,000,000,  that  respira- 
tion will  fail  before  the  heart."  This  amounted  to  saying 
that  the  fatalities  under  chloroform  were  mere  carelessness 
on  the  part  of  the  anesthetists.  Naturally  the  practical 
anesthetists  who  had  seen  patients  not  only  breathing  at 
the  moment  the  pulse  disappeared,  but  even  breathing 
vigorously  for  a  minute  or  more  thereafter,  refused  to  accept 
such  a  statement. 

The  mistake  lay  in  the  assumption  that  fatalities  under 
anesthesia  must  be  due  to  excess  of  the  anesthetic.  This 
is  an  error  which  it  seems  extremely  diflBcult  to  overcome  in 
the  minds  of  surgeons.  They  are  prone  to  insist  that  "if 
that  fool  anesthestist  had  not  poured  on  too  much  ether  (or 
chloroform,  as  the  case  may  be)  we  should  not  have  had  all 
that  trouble."  Anesthestists,  on  the  contrary,  are  usually 
quite  ready  to  recognize  the  fallacy,  for  they  know  as  well 
as  anyone  can  who  has  only  a  very  inexact  method  of 
measuring  dosage  that  trouble  often  comes  when  less  rather 
than  more  has  been  given. 

Levy's  work  has  shown  that  primary  heart  failure  under 
chloroform  is  a  perfectly  definite  and  easily  induced  result 
of  very  definite  conditions.  He  quotes  cases  from  the  litera- 
ture showing  that  one  of  the  essential  conditions  of  such 
fatalities  is  light  chloroform  anesthesia.  Such  mischances 
do  not  occur  under  deep  chloroform  anesthesia,  for  the  heart 
is  then  merely  depressed,  and  as  respiration  always  fails 
first  it  is  usually  easy  to  effect  resuscitation. 

Most  of  the  fatalities  quoted  by  Levy  occurred  either 
1  Heart,  1913,  iv,  319. 
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during  the  initiation  or  termination  of  anesthesia.  They 
involved  beside  the  Ught  anesthesia  another  factor,  namely, 
excitement,  strong  sensory  stimulation,  or  an  injection  of 
adrenalin.  A  man  was  having  the  septum  of  his  nose 
straightened.  He  was  in  excellent  condition  under  very 
light  anesthesia.  Some  adrenalin  was  injected  and  he 
promptly  died,  A  girl  had  passed  through  an  operation  in 
excellent  condition  and  the  administration  of  chloroform 
had  been  discontinued.  As  she  had  a  stiff  knee  the  surgeon 
forcibly  flexed  it.  She  gave  a  Httle  cry  and  died.  A  man 
was  given  an  insufficient  amount  of  chloroform,  so  that 
the  stage  of  excitement  was  prolonged;  finally  enough  was 
given  to  induce  a  moderate  depth  of  anesthesia,  and  he 
suddenly  became  pale  and  pulseless.  In  nearly  all  of  these 
and  similar  cases  respiration  continued  and  was  even  abnor- 
mally vigorous  after  the  pulse  disappeared. 

These  are  t\'pes  of  cases  which  Levy  has  shown  are  easily 
reproducible  on  animals,  particularly  cats.  I  have  myself 
seen  many  such  fatalities  unintentionally  produced  in 
animals  by  timid  anesthetists.  I  have  also  repeated  with 
entire  success  Le^'y's  primary  experiment  in  which  adrenahn 
is  administered  to  a  cat  lightly  chloroformed,  and  have 
obtained  exactly  the  same  sudden  heart  failure  and  complete 
and  irrecoverable  fall  of  arterial  pressure  which  Le\y's 
experiments  show. 

\Miat  is  it  that  occurs  in  these  cases?  Levy  has  shown  by 
an  almost  excessive  thoroughness  of  experimental  demon- 
stration that  it  is  a  condition  of  fibrillation  of  the  ventricles — 
delirium  cordis — a  condition  which,  unlike  mere  cardiac 
inhibition  or  vagus  or  asphj-xial  standstill,  is  in  as  large  an 
animal  as  man,  in  the  majority  of  cases,  practically  irre- 
coverable. 

I  have  tried  experiments  to  see  whether  similar  deaths 
could  be  produced  in  cats  bj'^  means  of  adrenalin  or  sensory 
stimulation    or    prolonged    excitement    under    light    ether 
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anesthesia.  A  certain  degree  of  the  cardiac  irregularity, 
which  is  a  condition  precedent  to  dehrium  cordis,  is  thus 
producible,  but  I  have  never  obtained  a  complete  and  fatal 
fibrillation  of  the  heart  by  this  means. 

Another  of  the  modes  of  fatality  which  is  now  under 
analysis  is  one  occurring  under  ether.  Cathcart  and  Clark^ 
find  that  under  light  etherization  the  heart  in  rabbits  is 
markedly  depressed  by  a  degree  of  asph\'xiation  which  is 
quite  harmless  under  full  anesthesia.  Exactly  what  this 
effect  consists  in,  and  how  far  it  applies  to  human  cases, 
we  must  await  further  investigations  to  learn.  I  have 
mentioned  the  observation  here  because,  like  the  work  of 
Levy,  it  bears  out  a  point  which  was  particularly  emphasized 
in  the  report  of  the  Committee  on  Anesthesia-  of  the  American 
^Medical  Association  a  couple  of  years  ago — a  committee 
of  which  I  was  chairman — in  which  the  point  vras  specially 
emphasized  that  few  anesthetic  fatalities  are  due  merely 
or  mainly  to  excess  of  anesthetic.  As  a  rule  they  result 
more  or  less  directly  from  incomplete  anesthesia  and  the 
stage  of  excitement.  I  may  here  repeat  also  another  point 
made  in  that  report,  namely,  that  in  view  of  what  we  now 
know  of  the  dangers  of  postoperative  chloroform  poisoning 
and  of  the  not  infrequent  toxic  effects  on  mother  and  child 
when  chloroform  is  used  in  labor,  it  is  about  time  that  the 
use  of  chloroform  should  be  given  up  altogether. 

I  wish  to  return  now  to  the  subject  of  partial  asphjTcia 
under  light  ether  anesthesia.  Not  very  long  ago  I  had 
occasion  to  observe  a  difficult  subject  under  ether.  For  the 
most  part  it  was  administered  by  what  is  called  an  "open" 
method — although  why  the  term  "open"  should  be  appjlied 
to  the  type  of  mask  employed  I  am  unable  to  see,  for  the 
patient  became  at  times  markedly  cyanosed.  Part  of  the 
time  a  frankly  rebreathing  method  of  mask  and  Rovsing 

^  Journal  of  Physiology,  1913,  xlvii,  393. 
2  Jour.  Amer.  Med.  Assoc,  1912,  Ix,  1908. 
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bag  was  used,  and  when  too  closely  applied  some  degree  of 
cyanosis  was  observed.  From  the  Rovsing  bag  I  obtained 
gas  samples  which  were  afterward  analyzed  for  ether,  CO2, 
and  oxygen.  The  figures  obtained  are  shortly  to  be  pub- 
lished by  Dr.  John  Bryant,  for  whom  I  made  the  analyses. 
I  may  mention  here,  however,  that  throughout  the  series 
of  analyses  the  oxygen  content  of  the  air  in  the  bag  and  the 
patient's  color  showed  the  closest  correspondence.  Low 
oxygen  in  the  inspired  air  occurred  wdth  cyanosis,  and  a  fair 
amount  of  oxj'gen  with  a  good  pink  color.  It  seems  to  me 
altogether  probable  that  if  analyses  had  been  made  of  air 
from  the  open  mask  the  same  correspondence  would  have 
been  proved.  If  so,  this  mask  was  really  far  from  open,  for 
when  the  patient  became  rigid  not  only  was  ether  poured 
on  in  a  steady  stream,  but  the  mask  was  also  pressed 
down  on  the  face  until  marked  cyanosis  occurred.  The 
Rovsing  mask  and  bag  seemed  to  keep  the  patient  a  better 
color,  in  spite  of  the  difficulties  of  the  case,  as  well  as  to 
afford  a  better  control  of  conditions,  than  did  the  open 
drop  method  with  which  it  was  alternated. 

From  such  observations  I  have  become  very  skeptical 
regarding  the  distinction  between  open  and  closed  methods. 
The  so-called  open  method  is  often  far  from  open.  There 
is  in  the  cone  a  very  considerable  dead  space  from  which 
the  patient  rebreathes,  and  at  times  there  appears  to  be 
(and  this  is  much  worse)  a  considerable  mechanical  obstruc- 
tion to  the  movements  of  air.  The  "open"  method  as 
applied  to  ether  is  a  very  crude  and  unscientific  procedure. 
In  the  first  place,  more  than  half  of  the  ether  is  volatilized 
during  expiration  and  blown  off  into  the  room.  That  is 
one  of  the  reasons  why,  when  a  refractory  patient  develops 
stormy  breathing,  the  anesthetist  is  compelled  to  pour  on 
such  a  volume.     Boothby^  has  recently  demonstrated  that 

1  Journal  of  Pharmacology  and  Experimental  Therapeutics,  1914, 
V.  379. 
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the  amount  of  ether  in  the  inspired  air  necessary  to  produce 
and  maintain  anesthesia  is  exactly  the  same  in  all  subjects 
no  matter  whether  refractory  or  otherwise.  It  is  time  that 
we  recognized  that  although  ether  is  for  the  anesthetist  a 
liquid,  it  is  for  the  patient  just  as  distinctly  a  gas  as  is  nitrous 
oxide.  The  time  is  close  at  hand,  in  my  opinion,  when  in 
every  well-ordered  and  scientific  operating  room,  where 
ether  is  used  at  all,  instead  of  its  being  poured  as  a  liquid 
over  the  patient's  face  and  into  his  mouth,  there  will  be  a 
device — and  it  can  be  a  very  simple  device — on  a  stand 
at  the  anesthetist's  elbow,  or  over  in  the  corner,  or  possibly 
even  dow^n  in  the  basement,  in  which  the  ether  will  be 
volatilized  and  from  which  it  will  be  conducted  to  the 
patient's  nose  and  mouth,  as  if  it  were  merely  an  unusually 
strong  variety  of  nitrous  oxide.  That  this  idea  is  rapidly 
gaining  recognition  and  acceptance  is  evidenced  by  the 
insufflation  method  of  Meltzer,  the  simple  and  accurate 
device  of  my  colleague.  Dr.  J.  M.  Flint,  and  most  recently 
by  the  anesthetometer  of  Connell. 

It  is  at  once  a  simpler,  safer,  and  more  scientific  procedure 
to  administer  the  gas  which  we  call  ether  vapor  than  it  is 
to  handle  liquid  ether.  In  some  observations  on  myself 
and  others  in  my  loboratory  we  merely  put  5  c.c.  of  ether 
into  a  bottle  and  blow  air  through  the  bottle  by  means  of 
a  bellows  or  rotary  air  blower  into  a  large  bag  of  a  capacity 
of  20  liters.  This  gives  an  air  ether  mixture  of  about  5.7 
per  cent,  by  volume,  a  little  less  than  the  amount  needed, 
according  to  Boothby,  to  maintain  surgical  anesthesia. 
In  our  experiments  after  obtaining  preliminary  records,  we 
administered  this  air-ether  mixture  to  each  other  by  means 
of  a  mask  and  pipe  precisely  as  if  it  were  nitrous  oxide. 
We  continued  the  administration  several  times  to  the  point 
of  unconsciousness.  To  all  of  the  subjects  of  these  experi- 
ments it  was  a  surprise  to  find  that  ether  taken  in  this  way, 
provided  it  is  the  best  quality  of  ether,  is  not  appreciably 
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more  unpleasant  than  nitrous  oxide.  And  nitrous  oxide  is 
for  me  rather  enjoyable. 

The  particular  object  of  these  experiments  was  to  deter- 
mine whether  there  is  in  reality  such  a  difference  in  different 
samples  of  ether  as  some  practical  anesthetists  believe. 
It  has  long  seemed  to  me  that  if  there  is  such  a  difference 
it  must  consist  very  largely  in  different  degrees  of  intensity 
in  exciting  respiration.  Some  years  ago  I  showed  that  in 
dogs  one  can  administer  ether  so  badly  as  to  maintain  for 
twenty  or  thirty  minutes  at  a  time  a  very  excessive  respira- 
tion, and  that  thereafter  they  were  prone  to  a  failure  of  the 
breathing,  which  without  measures  of  resuscitation  frequently 
proved  fatal.  Recently  Meyer^  working  with  Dr.  J.  S. 
Haldane,  has  confirmed  on  man  my  claims  regarding  the 
effects  of  pain  and  of  ether  in  exciting  hyperpnea.  I  may 
perhaps  remind  you  that  one  of  the  great  advances  in  physi- 
ology during  the  past  few  years,  especially  as  the  result 
of  the  experiments  of  Haldane  and  of  those  who  have  worked 
under  his  inspiration,  has  been  the  proof  that  ordinarily 
the  breathing  is  controlled  not  by  oxj-'gen  needs  but  by  the 
CO2  putput,  that  there  is  a  large  reserve  of  CO2  stored  in 
the  body,  and  that  if  the  breathing  is  abnormally  excited 
and  this  store  considerable  reduced,  there  is  certain  to  follow 
a  compensatory  period,  a  reaccumulation,  during  which 
respiration  is  subnormal  to  the  point  of  cyanosis  and  partial 
asphyxia,  or  in  which  the  breathing  even  fails  altogether. 
Thus,  in  my  experiments  comparing  different  samples  of 
ether,  the  points  noted  were  both  the  degree  of  hyperpnea 
during  a  brief  period  of  administration,  and  also  the  inten- 
sity and  duration  of  the  period  of  subnormal  breathing  which 
followed. 

Briefly  stated,  it  was  found  that  with  a  grade  of  ether 
such  as  we  buy  for  ordinary  laboratory  use  in  tanks  of 
several  gallons  there  was  a  marked  augmentation  of  breath- 
1  Journal  of  Physiology,  1914,  xlviii,  47, 
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ing  in  one  subject  and  a  fairly  active  hj'perpnea  in  another. 
With  the  best  grade  of  ether,  such  as  comes  in  small  sealed 
cans,  the  excitant  effects  were  comparatively  slight,  while 
the  same  ether  after  being  kept  for  two  months,  with  the 
addition  of  a  few  cubic  centimeters  of  water,  a  ready  access 
of  air  through  a  loose  cork,  and  standing  in  a  place  exposed 
to  the  sunlight,  gave  very  marked  hyperpnea  in  a  sensitive 
subject  and  a  considerable  augmentation  of  breathing  in 
insensitive  subjects.  Particular  attention  should  be  called 
to  the  fact  that  whenever  hj^jerpnea  was  induced  it  was 
followed  by  exactly  such  a  period  of  subnormal  breathing, 
Cheyne-Stokes  respiration,  and  apnea  interrupted  by  deep 
gasps  as  is  the  well-recognized  result  of  acapnia,  that  is, 
diminished  CO2,  consequent  on  excessive  respiration. 

Such  a  condition  of  insufScient  breathing  is  an  extremely 
common  consequence  of  etherization.  It  adds  the  evil 
influence  of  a  more  or  less  prolonged  period  of  insuflBcient 
oxygen  supply  to  the  other  conditions,  lowering  the  patient's 
vitality.  It  is  clear  that  the  logical  procedure  to  prevent 
this  is  some  method  of  administering  ether  vapor  such  as 
Dr.  Gatch  showed  to  be  so  advantageous  with  nitrous 
oxide,  and  also  some  method  of  administering  a  sufHcient 
amount  of  CO2  in  the  air  breathed  after  the  anesthesia  is 
ended  to  stimulate  respiration  to  a  more  rapid  elimination 
of  the  ether  with  which  the  body  is  saturated,  and  to  prevent 
apnea  or  subnormal  breathing,  anoxemia,  and  cyanosis. 
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It  has  been  the  aim  of  surgeons  from  time  immemorial  to 
render  painless  surgical  operations.  WTiile  the  early  attempts 
undoubtedly  mitigated  somewhat  the  pain  of  operation, 
success  in  this  line  cannot  be  said  to  have  been  achieved 
until  the  advent  of  ether  and  chloroform.  The  use  of  these 
agents  produces  an  abolition  of  consciousness,  and  during 
this  state  no  pain  is  perceived.  For  years  after  the  dis- 
covery of  these  and  other  general  anesthetics  the  abolition 
of  consciousness  was  considered  essential  to  complete  free- 
dom from  pain  during  operations,  but  following  an  article 
by  Roller  in  1884  on  the  anesthetizing  effect  of  cocain  when 
applied  to  the  mucous  membrane  of  the  eye,  much  experi- 
mentation was  done  in  order  to  determine  the  practical 
value  of  cocain  when  applied  locally  to  mucous  membranes, 
or  when  injected  subcutaneously,  in  producing  local  anes- 
thesia so  that  the  part  could  be  operated  on  without  pain. 
It  was  found  that  cocain  when  applied  to  a  mucous  mem- 
brane would  produce  practically  complete  anesthesia, 
although  somewhat  superficial  in  character,  and  that  when 
injected  subcutaneously  an  area  of  anesthesia  would  be 
produced  varying  in  duration  and  extent,  depending  upon 
the  strength  of  the  solution  used.  The  very  high  toxicity  of 
cocain  made  the  subcutaneous  use  of  this  drug  for  its  local 
anesthetizing  effect  so  dangerous  as  to  limit  the  practical 
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applicability  of  the  method  to  comparatively  slight  opera- 
tions, and  after  enjo;y^ng  a  rather  brief  period  of  favor 
the  method  fell  into  disuse,  except  in  certain  cases. 

It  was  observed  very  early  that  if  the  cocain  solution 
were  injected  in  close  proximity  to  a  sensory  nerve  trunk 
that  the  area  of  anesthesia  was  not  limited  to  the  region 
injected,  but  extended  to  the  entire  region  supplied  by  the 
nerve  wath  which  the  solution  had  come  in  contact.  It  seems 
but  little  use  was  made  of  this  principle  at  the  time,  but 
shortly  thereafter  the  anesthetizing  effect  of  cocain  when 
injected  into  the  central  spinal  canal  was  brought  forward 
and  spinal  anesthesia  became  quite  popular;  but  its  high 
mortality  soon  put  a  check  to  its  general  adoption. 

The  possibility,  however,  of  producing  anesthesia  suffi- 
ciently for  surgical  purposes  without  the  abolition  of  con- 
sciousness was  demonstrated,  and  the  desirability  of  the 
method,  together  with  its  great  advantages,  provided  it 
could  be  freed  from  the  dangers  due  to  the  toxicity  of  the 
substances  used  at  once  became  apparent. 

The  search  for  something  less  toxic  than  cocain  led  to  the 
discovery  of  a  number  of  substances  which,  when  applied 
locally,  produce  anesthesia.  Among  these  may  be  men- 
tioned the  various  forms  of  eucain,  tropocain,  stovain,  alypin, 
orthoform,  cycloform,  novocain,  etc.  None  of  these  sub- 
stances possess  anesthetizing  properties  to  the  same  high 
degree  as  does  cocain,  but  they  are  all  less  toxic  than  co- 
cain. Of  these  substances  novocain  seems  to  be  the  best 
as  it  possesses  a  comparatively  low  toxic  coefficient  com- 
bined with  high  anesthetizing  properties.  It  is  also  readily 
soluble  in  water  and  mil  stand  a  reasonable  amount  of 
boiling  without  decomposition. 

While  experiments  show  that  novocain  is  only  about  one- 
seventh  as  toxic  as  cocain,  it  should  not  be  forgotten  that 
serious  and  even  fatal  results  may  follow  an  overdose.  The 
amount  of  novocain  that  can  be  injected  without  producing 
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toxic  symptoms  varies  considerably  and  depends  largely 
upon  the  rapidity  of  absorption.  If  a  plain  watery  solu- 
tion be  used  and  injected  in  a  region  where  absorption  is 
rapid  0.3  gm.  to  0.4  gm.  may  produce  symptoms;  but  if 
the  solution  be  one  which  absorbs  slowly  0.5  gm.  to  1  gm. 
may  be  used  Tvdthout  danger.  The  more  rapid  the  absorp- 
tion the  less  marked  the  anesthesia,  for  it  requires  a  certain 
length  of  time  for  the  drug  to  act.  The  addition  of  adrenalin 
to  the  solution  materially  increases  the  degree  and  dura- 
tion of  the  anesthesia.  Hoffmann  has  found  that  the  addi- 
tion of  0.25  to  1  per  cent,  of  potassium  sulphate  also  mate- 
rially increases  the  duration  of  the  anesthesia,  and  that  he 
was  able  to  produce  anesthesia  with  a  much  weaker  solution. 
I  have  found  in  my  own  work  that  by  the  addition  of 
calcium  chloride  in  varying  strengths  the  anesthesia  may  be 
prolonged  to  two  or  three  hours  without  difficulty,  and 
that  a  weaker  solution  may  be  used  than  without  the  cal- 
cium chloride.  The  formula  which  I  am  using  at  present 
and  which  has  given  me  the  best  results  is  novocain,  0.25  to 
1  per  cent.;  calcium  chloride,  0.25  to  0.5  per  cent.;  chlor- 
butanol,  0.8  per  cent,  in  distilled  water,  to  which  are 
added  4  to  5  drops  of  the  1  to  1000  adrenaHn  solution  to 
30  c.c.  of  the  mixture.  It  is  very  essential  that  the  mixture 
be  properly  prepared  and  the  method  which  I  use  is  as 
follows:  The  distilled  water  is  sterilized  by  boiling.  The 
novocain  is  then  added  and  the  boiling  continued  not  to 
exceed  two  or  three  minutes,  as  prolonged  boiling  spoils 
novocain.  Wlien  this  has  cooled  down  to  below  160°  F. 
1  gr.  of  chlorbutanol  is  added  to  every  100  c.c.  of  the  novo- 
cain solution.  Water  dissolves  only  about  0.8  per  cent, 
of  chlorbutanol,  but  1  per  cent,  is  added  merely  as  an  easy 
way  of  insuring  a  saturated  solution.  The  undissolved  part 
simply  settles  at  the  bottom.  A  2  per  cent,  to  4  per  cent, 
solution  of  calcium  chloride  in  distilled  water  is  made  and 
sterilized,  and  then  the  chlorbutanol  added  the  same  as  to 
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the  novocain  solution.  The  solutions  are  kept  separately 
and  mixed  just  before  using.  In  this  way  the  percentages 
of  the  ingredients  may  be  quickly  varied  to  suit  the  partic- 
ular case.  The  adrenalin  should  never  be  added  until 
just  before  using,  as  it  is  very  unstable  and  soon  spoils 
if  left  standing  in  the  solution,  which  is  indicated  by  the 
solution  gradually  turning  a  reddish  color.  The  adrenalin 
solution  should  be  comparatively  fresh,  and  if  it  has  turned 
reddish  in  color  it  should  not  be  used.  The  chlorbutanol  is 
added  because  it  has  distinct  anesthetizing  properties  of 
its  own,  and  being  soluble  in  lipoids,  increases  the  anesthetiz- 
ing effect  of  the  novocain. 

If  this  solution  be  brought  in  contact  with  a  nerve  it  pene- 
trates the  nerve  and  interrupts  or  blocks  the  passage  of 
nerve  impulses  at  that  point.  If  the  nerve  be  a  mixed  one, 
afferent  impulses  are  blocked  before  efferent.  If  the  blocking 
is  complete  no  afferent  impulses  can  travel  along  the  nerve 
at  the  point  of  blocking,  hence  no  sensations  having  their 
origin  in  the  region  supplied  by  the  nerve  blocked  can  be 
perceived.  Sensations  are  of  several  kinds:  touch,  pain, 
temperature,  pressure,  etc.  When  a  nerve  is  blocked  these 
are  not  all  lost  at  the  same  time.  Pain  is  lost  first  and 
pressure  last.  The  prick  of  a  pin  may  be  recognized  after 
it  ceases  to  be  at  all  painful,  and  pressure  can  usually  be 
recognized  after  touch  is  lost. 

On  making  an  incision  through  the  abdominal  wall,  for 
example,  it  is  found,  as  might  be  expected,  that  the  skin 
is  the  most  sensitive.  The  subcutaneous  fat  is  but  slightly 
sensitive  while  the  muscle  and  parietal  peritoneum  are  quite 
sensitive.  I  have  observed  several  times  that  the  patient 
would  complain  of  feeling  the  cutting  of  the  muscle  when 
absolutely  nothing  was  felt  when  the  skin  or  peritoneum  was 
cut.  The  complete  absence  of  muscular  rigidity  and  of 
increased  abdominal  tension  is  a  certain  indication  that 
the  peritoneum,  where  it  is  being  handled,  is  anesthetized. 
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When  the  abdomen  is  opened  under  a  circumscribed  block- 
ing it  is  very  interesting  to  rub  or  draw  on  the  parietal  peri- 
toneum outside  of  the  blocked  area  and  to  note  the  character 
and  location  of  the  sensations  described  by  the  patient. 
For  instance,  if  the  lateral  parietal  peritoneum  be  drawn  on, 
as  may  be  done  usually,  when  there  are  adhesions  between 
the  colon  and  the  lateral  wall,  the  patient  at  once  com- 
plains of  a  pain  in  the  side;  rubbing  the  peritoneum  over  the 
bladder,  or  of  the  lower  abdominal  wall,  causes  a  sensation 
in  the  bladder  with  the  desire  to  urinate;  rubbing  the 
peritoneum  of  the  cul-de-sac  of  Douglas  is  referred  to  the 
rectum. 

The  uterus  and  ovaries  are  not  particularly  sensitive 
when  touched,  but  if  the  infundibulopelvic  or  the  broad 
ligament  be  drawTi  on,  pain  is  produced  which  is  referred 
to  the  lateral  wall  of  the  pelvis.  Handling  or  drawing  on  the 
gall-bladder  and  ducts  causes  pain  referred  to  the  back. 
The  appendix  is  absolutely  insensitive,  but  ligating  or  draw- 
ing on  the  mesenteriolum  causes  a  pain  similar  to  an  intes- 
tinal colic,  which  is  referred  to  the  region  of  the  umbilicus 
with  gagging,  and  if  persisted  in,  vomiting  may  be  induced. 
This  may  be  prevented  very  readily  by  simply  injecting  the 
root  of  the  mesenteriolum  wdth  the  anesthetizing  fluid. 
The  same  kind  of  a  pain  may  be  produced  by  drawing  on 
the  mesentery  of  any  part  of  the  intestine,  and  it  is  so  char- 
acteristic that  it  may  be  called  the  intestinal  pain. 

As  the  principle  of  nerve-blocking  consists  in  reaching 
the  nerve  in  continuity  at  the  most  accessible  point  between 
the  part  to  be  operated  on  and  the  spinal  cord  or  the  brain, 
it  necessarily  follows  that  one  should  be  a  good  anatomist 
in  order  to  block  successfully.  One  should  know,  too,  the 
limitations  of  the  method,  although  it  may  be  said  that  its 
field  is  continually  increasing  wdth  improved  technique. 

We  will  take  up  now  its  limitations  and  its  availability 
more  in  detail.     As  might  be  expected  the  method  is  not 
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suited  to  operations  on  infants  or  children  too  young  to  be 
governed  by  reason,  as  they  resist  and  struggle  through  fear, 
uninfluenced  by  the  presence  or  absence  of  pain,  yet  I 
would  not  place  a  definite  age  limit,  as  I  have  operated 
on  a  little  girl  of  five  years  for  a  good-sized  inguinal  hernia 
without  any  difficulty.  The  limitation  is  not  so  much  one 
of  age  as  one  of  uncontroUability.  An  adult  may  be  uncon- 
trollable as  well  as  a  child. 

Almost  any  operation  may  be  done  on  the  lower  extremity 
by  blocking  the  sciatic  at  its  exit  from  the  pehas,  or  at  the 
gluteal  fold  and  the  anterior  crural  at  Poupart's  ligament. 
If  the  operation  is  in  the  region  supplied  by  the  lesser  sciatic, 
or  the  external  cutaneous,  these  nerves  likewise  must  be 
blocked.  The  upper  extremity  may  be  operated  on  by 
blocking  the  brachial  plexus  at  the  root  of  the  neck,  or  for 
operations  on  the  forearm  or  hand,  the  nerve  trunks  can 
be  easily  reached  in  the  arm.  The  superficial  cervical  plexus 
is  blocked  for  operations  on  the  neck  and  there  is  nothing 
more  satisfactory  than  an  operation  for  goitre  under  nerve- 
blocking.  Operations  on  the  face,  tongue,  and  scalp  can  be 
done,  and  I  have  trephined  t^dce,  both  patients  expressing 
themselves  as  suffering  no  pain. 

The  complete  operation  for  the  removal  of  the  breast 
and  axilla  can  be  done  by  blocking  the  brachial  plexus,  the 
acromial  and  clavicular  branches  of  the  superficial  cervical 
plexus,  and  from  four  to  six  of  the  intercostal  nerves. 

The  method  is  ideal  for  hernias  as  the  region  is  so  easily 
blocked  by  injecting  the  ilioh^'pogastric  and  the  iho-inguinal 
nerves  near  the  anterosuperior  spine  of  the  ilium.  One 
of  the  most  satisfactory  regions  to  block  is  the  perineum, 
including  everything  from  the  sacrum  behind  to  the  sym- 
physis in  front  in  either  sex.  This  region  is  blocked  by  in- 
jecting into  the  sacral  canal.  A  needle  about  10  to  12  c.c. 
in  length  is  introduced  into  the  sacral  canal  through  the  open 
space  between  the  sacrum  and  the  coccjy'x.     This  space  is 
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closed  with  a  dense  ligamentous  structure  which  is  readily 
recognized  as  soon  as  the  needle  touches  it.  The  patient  is 
placed  on  the  right  side  with  the  limbs  sharply  flexed.  With 
a  fine  hj'podermic  needle  the  skin  and  subcutaneous  tissue 
are  injected  so  there  will  be  no  pain  on  passing  the  larger 
needle.  The  long  large  needle  is  then  introduced  detached 
from  the  s\Tinge  at  an  angle  of  about  45  degrees  with  the 
surface  of  the  body  at  that  point.  The  needle  is  introduced 
into  the  sacral  canal  a  distance  of  from  5  to  7  c.c.  One 
should  now  wait  a  few  seconds  to  see  that  no  blood  or  cere- 
brospinal fluid  escapes  from  the  needle;  the  one  indicating 
that  the  point  of  the  needle  is  probably  in  one  of  the  larger 
veins  surrounding  the  cauda;  the  other  that  the  needle 
has  punctured  the  lower  end  of  the  sac  of  the  central  spinal 
canal.  In  either  case  the  fluid  should  not  be  injected  until 
the  point  of  the  needle  has  been  changed  to  another  loca- 
tion. The  spinal  sac  usually  ends  at  about  the  upper  edge 
of  the  third  sacral  vertebra.  When  the  needle  is  in  the 
proper  place  from  30  to  40  c.c.  of  a  1  per  cent,  solution, 
containing  from  0.25  to  0.5  per  cent,  of  calcium  chloride  is 
introduced  slowly.  Anesthesia  begins  in  a  few  minutes  and 
extends  from  behind  forward.  It  requires,  as  a  rule,  from 
twenty  to  thirty  minutes  for  the  anesthesia  to  be  complete. 
Occasionally  I  have  found  that  the  amount  first  injected  was 
insufficient  to  produce  complete  anesthesia,  so  now  I  do  not 
withdraw  the  needle  at  once  but  allow  it  to  remain  in  situ, 
and  if  on  testing  the  part  at  the  end  of  ten  or  fifteen  minutes 
it  seems  that  the  anesthesia  is  not  going  to  be  complete,  10 
or  15  c.c.  more  of  the  fluid  maj'  be  injected.  In  this  way 
complete  anesthesia  can  always  be  produced.  Under  this 
anesthesia  any  operation  on  the  lower  bowel,  perineum, 
vagina,  vulva,  urethra,  cer\dx,  prostate,  etc.,  may  be  per- 
formed without  a  particle  of  pain. 

By  regulating  the  amount  of  fluid  injected  the  anesthesia 
may  be  made  to  include  the  entire  sacral  plexus. 
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For  operations  on  the  kidney  the  eleventh  and  twelfth 
dorsal  and  first  lumbar  nerves  are  blocked  as  they  escape 
from  the  intervertebral  foramina.  The  abdominal  wall 
may  be  blocked  at  any  point  so  that  the  cavity  may  be  opened 
painlessly.  Any  operation  within  the  cavity  may  be  done 
which  does  not  draw  on  the  mesentery  or  other  peritoneal 
folds  or  ligaments,  or  which  does  not  involve  the  unblocked 
parietal  peritoneum  anteriorly  or  posteriorly.  So  long  as 
the  manipulations  are  limited  to  those  organs  which  are  in- 
sensitive no  pain  is  experienced.  Packing  off  the  intestines 
from  the  pelvis  or  other  region  necessarily  draws  the  mesen- 
tery and  the  packing  comes  in  contact  "udth  unblocked 
parietal  peritoneum,  hence  pain  is  produced.  Therefore,  in 
operations  invohing  the  painful  parts  mentioned  my  plan 
is  to  open  the  ca\'ity  under  nerve  blocking,  then  give  the 
patient  a  little  nitrous  oxide  gas  and  oxj'gen,  during  those 
manipulations  which  are  known  to  be  painful.  As  soon  as 
this  part  of  the  operation  is  finished,  the  gas  is  discontinued 
and  the  operation  completed  under  the  nerve-blocking.  Fol- 
lovidng  this  method  many  of  the  cases  receive  no  general  anes- 
thetic, some  receive  a  little  gas  and  all  are  awake  and  con- 
scious long  before  leaving  the  table  and  throughout  a  large 
part  of  the  operation. 

Any  method  of  producing  anesthesia  for  surgical  purposes 
if  more  or  less  new  must  possess  some  advantages  over  old 
and  well-established  methods  if  it  hopes  to  gain  general  recog- 
nition. The  question,  therefore,  at  once  arises,  what  advan- 
tage has  nerve-blocking  over  general  anesthesia  as  produced 
today. 

In  the  first  place  it  is  less  dangerous.  It  will  be  admitted 
that  practically  all  substances  used  for  this  purpose  are 
more  or  less  toxic,  but  the  degree  of  toxicity  is  comparatively 
well  known,  and  as  the  substances  are  injected  locally  to 
affect  nerve  trunks  and  not  used  generally  to  affect  nerve 
centres,  it  is  easier  to  guard  against  an  overdose. 
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The  method  is  devoid  of  the  dangerous  and  unpleasant 
complications  which  so  frequently  follow  the  use  of  general 
anesthesia,  particularly  ether  and  chloroform,  such  as  pul- 
monary irritation,  pneumonia,  nephritis,  suppression  of  the 
urine,  acidosis,  nausea,  vomiting,  headache,  gaseous  dis- 
tention of  the  stomach,  etc.  Patients  recover  from  the  effects 
of  the  anesthetic  much  quicker,  in  fact  they  frequently  are 
able  to  take,  and  often  ask  for,  drink  or  light  nourishment 
on  reaching  their  room.  Without  wishing  at  this  time  to 
enter  into  a  discussion  of  the  nature  and  cause  of  shock,  it 
may  be  said  that  if  the  blocking  is  complete  no  shock  what- 
ever follows  operations  done  by  this  method,  save  that  due 
to  loss  of  blood,  for  without  afferent  impulses  no  shock 
follows  injury. 

The  presence  of  consciousness  is  no  disadvantage,  in  fact 
it  is  frequently  of  great  advantage  to  have  the  patient 
conscious. 

In  my  experience  the  great  majority  of  patients  prefer 
being  conscious  and  look  upon  the  loss  of  consciousness  as 
one  of  the  greatest  drawbacks  to  an  operation.  The  psychic 
element  in  these  cases  has  been  greatly  overestimated.  The 
horror  of  an  operation  is  based  on:  (1)  the  fear  of  pain; 
(2)  the  loss  of  consciousness;  (3)  apprehension  as  to  the 
outcome.  The  assurance  that  there  will  be  no  pain  eliminates 
the  first  element.  The  fact  that  consciousness  is  not  lost 
eliminates  the  second.  The  third  element,  or  apprehension 
as  to  the  outcome,  is  present  just  the  same  whether  the 
patient  be  conscious  or  unconscious.  I  have  found,  however, 
that  patients  are  incUned  to  look  upon  operations  that  can 
be  done  without  the  loss  of  consciousness  under  nerve- 
blocking  as  less  severe  than  when  a  general  anesthetic  has 
to  be  used. 

One  other  thing  in  favor  of  nerve-blocking  is  that  it 
teaches  the  surgeon  to  be  more  gentle  and  more  considerate 
of  the  patient. 

Gyn  Soc  14 


210  NERVE-BLOCKING 

It  is  surprising  what  can  be  done  in  the  abdomen,  for  in- 
stance, by  being  gentle,  without  producing  pain,  and  there 
is  no  doubt  that  the  less  the  tissues  and  organs  are  mauled 
about,  the  less  shock  there  is,  whether  the  patient  be  con- 
scious or  unconscious. 

It  is  desirable  in  many  cases  to  give  a  hypodermic  of  mor- 
phin  and  atropin  or  scopolamin  about  three-quarters  of 
an  hour  before  the  operation,  as  it  quiets  the  patient  and 
relieves  the  irksomeness  of  lying  still  in  one  position  so  long. 

During  the  past  few  months  I  have  done  under  nerve-block- 
ing 234  operations  on  217  patients.  The  following  list  shows 
the  wide  applicability  of  the  method. 

OPERATIONS 

Angioma  venous 1 

Amputations,  breast 7 

leg 5 

foot 1 

scrotum 1 

Adenitis,  cervical 5 

inguinal 2 

Appendectomy 34 

Adhesions,  abdominal 5 

duodenal      2 

Cysts,  cheek 1 

ovary 5 

breast     3 

Cystocele 2 

Colostomy 1 

Carbuncle,  neck 2 

Cervical  rib 2 

Cirrhosis,  Uver  (Talma's  operation) 1 

Decompression  operation,  skull 1 

Epithelioma,  lip 2 

inguinal  region 1 

Exostosis,  OS  calcis,  both 2 

Fractures,  plate 1 

reduction 3 

Fistula,  rectal 9 

appendicial 1 

Gastrostomy 1 

Gastro-enterostomy 1 
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Hernia,  inguinal 34 

femoral 1 

ventral 3 

Hemorrhoidectomy        14 

Hydrocele 3 

Hysterectomy 6 

Ileocolostomy 1 

Intestinal  obstruction 2 

Kidney  fixation 4 

Osteomyelitis,  leg 2 

Polj'pi,  rectal 1 

cervical 1 

urethra 1 

Perineal  section 2 

Prostatitis  (drain) 1 

Perineorrhaphy         4 

Peroneal  nerve  sutured 1 

Ptosis,  ej'e-hd 1 

Rectocele 1 

Rupture,  patellar  ligament 1 

Resection  rib 2 

Submucous  fibroid,  na  vagina 1 

Subphrenic  abscess 1 

Stone,  kidney 1 

ureter      1 

bladder,  urinary 2 

bladder,  gall 3 

Scar  tissue,  finger 1 

neck  and  chin 1 

Sphincter  (rectal)  dilatation 1 

ThjToidectomy 13 

Trachelorrhaphy 1 

Ulcers,  rectal 1 

Uterus,  fixation 3 

Varicocele 3 

Tumors,  intestine 1 

abdominal  wall 3 

urinary  bladder 1 

Cystostomy  (suprapubic) 2 

Anesthesia  for  other  operators 3 

Number  of  patients  operated  on 217 

Number  of  operations  performed 234 

Number  of  failures         6 

Number  of  cases  in  which  gas  was  used  in  addition  to  blocking  27 
There  were  7  deaths;  2  due  to  hyperthjToidism,  2  to  uremia  fol- 
lowing prostatectomj',  1  to  delirium  tremens,  1  to  acute  dilatation  of 
stomach  on  the  fifth  day  and  1  on  the  seventh  day  following  extensive 
removal  of  the  cecum  and  ascending  colon  for  carcinoma. 


SPINAL  ANESTHESIA  IN  GYNECOLOGY 


By  George  Gellhorn,  M.D.,  F.A.C.S. 
St.  Louis,  Missouri 


Before  an  audience  which  is  thoroughly  familiar  with 
the  history  and  technique  of  spinal  anesthesia  only  the  two 
following  questions  require  discussion:  (1)  Is  there  a  field 
for  an  anesthesia  other  than  the  popular  ether  drap  method, 
and  (2)  Do  the  results  obtained  with  spinal  anesthesia 
justify  its  wider  application  in  gynecology? 

It  may  at  first  seem  somewhat  dogmatic  to  assert  that 
the  severity  of  an  operation  stands  in  direct  proportion  to 
the  amount  of  ether  inhaled.  But  one  has  only  to  watch 
the  work  of  surgeons  who  are  giving  particular  attention 
to  the  subject  of  anesthesia  to  see  a  conscious  effort  through- 
out to  reduce  to  a  harmless  minimum  the  quantity  of  ether 
administered.  If  we  turn  to  the  professional  anesthetist 
we  hear  him^  propose  the  slogan  "Conserve  the  patient's 
resistance,"  and  warn  against  ether  as  an  anesthetic  which 
impairs  physiological  agencies.  "To  handicap  Nature 
needlessly  with  the  anesthetic  is  sometimes  to  turn  the 
tide  of  battle  against  the  one  we  are  striving  to  aid."  And 
if  still  further  proof  were  needed  for  the  premise  that  the 
popular  ether  anesthesia  is  not  an  ideal  procedure  and 
therefore  not  applicable  in  all  cases,  we  have  but  to  recall 
the  multitude  of  modifications,  the  many  inventions  of 
new  methods,  and  the  numerous  combinations  of  old  and 
new  modes  of  anesthesia  which  have  been  proposed  within 
the  last  ten  or  fifteen  vears. 
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Statistics  would  quickly  settle  the  question,  but,  unfor- 
tunately, there  are  no  reliable  statistics  to  be  had.  Note  the 
wide  divergence  of  the  figures  collected  by  Gwathmey.^ 
While  in  Europe  one  death  occurred  in  16,302  ether  anes- 
thesias, in  America  the  proportion  was  1  to  5623,  and  neither 
percentage  is  conclusive.  I  know  personally  of  several 
ether  fatalities  that  have  never  found  their  way  into  print 
and  statistics,  and  I  am  sure  that  most  of  you  have  made 
similar  observations.  Nor  does  the  immediate  mortality 
rate,  even  if  it  were  correct,  tell  the  whole  story.  If  the 
patient  survives  the  operation  itself  but  dies  a  few  days  or 
weeks  later,  it  is  at  present  impossible  to  state  to  what 
extent  the  anesthesia  account  should  be  charged  with  the 
fatal  outcome,  but  it  is  not  unreasonable  to  suppose  that 
the  anesthetic  had  something  to  do  with  it.  The  statistics 
of  Petren^  are  at  least  suggestive  in  this  respect.  He  studied 
the  causes  of  death  after  all  operations  performed  within 
the  last  five  years  in  all  the  hospitals  of  Lund,  in  Sweden. 
There  were  in  all  8440  operations  with  304  deaths.  Of 
these,  44  were  due  to  pneumonia  and  15  to  pulmonary 
embolism — one-fifth  of  all  postoperative  deaths  due  to 
causes  which  are  generally  attributed  to  the  effects  of 
inhalation  narcosis.* 

We  believe  and  we  teach  that  there  is  no  better  protec- 
tion against  peritoneal  infection  than  the  peritoneum  itself. 
Yet,  a  certain  percentage  of  our  cases  still  die  from  sepsis, 
and  the  man  who  could  show  accurately  in  how  far  the 
anesthetic  weakens  this  protective  barrier  would  render  us 
an  immeasurable  service. 

The  relations  between  anesthetic  and  postoperative 
morbidity  which,  though  it  may  eventually  terminate  in 
recovery,  yet,  entails  physical  suffering  and  often  also 
economic  hardship,  are  even  more  elusive  to  the  statistician, 

*  I  am,  however,  aware  that  puhnonary  complications  may  some- 
times follow  abdominal  operations  even  when  ether  has  not  been  used. 


214  SPINAL  ANESTHESIA   IN  GYNECOLOGY 

but  none  the  less  real.  Certainly  the  men  who  modified 
the  ordinary  ether  narcosis  or  invented  new  methods  must 
have  been  actuated  by  unfavorable  experiences  which 
rendered  changes  desirable,  and  not  bj''  a  wish  ''to  drive  in 
nails  upon  which  to  hang  their  names." 

All  these  innovations,  however,  have  found  only  a  very 
limited  following,  and  from  one  end  of  the  continent  to  the 
other  the  open  ether  method  still  reigns  supreme.  This  is 
the  more  remarkable  as  every  operator  consciously  or  un- 
consciously is  in  everlasting  dread  of  ether.  He  feels  that 
every  drop  of  it  means  an  additional  risk  to  his  patient, 
and  it  is  partly  for  this  reason  that  he  performs  his  task 
with  an  excessive  speed  which  is  not  always  consistent  with 
the  best  interests  of  his  client.  In  the  case  of  a  physician 
requiring  surgical  treatment,  it  is  a  common  observation 
to  see  him  shrink — not  from  the  operation,  but  from  the 
ether  narcosis.  Yet,  so  strong  is  habit  that  the  majority, 
despite  their  fears,  prefer  to  inhale  ether  and,  metaphor- 
ically speaking,  bury  their  heads  in  the  sand  so  as  not  to 
hear  or  see  anything. 

Lest  there  be  a  misunderstanding,  let  me  state  emphatic- 
ally that  this  is  not  an  argument  for  abolishing  ether  inhala- 
tion altogether,  but  a  protest  against  its  indiscriminate 
employment.  Neither  can  it  be  my  purpose  to  recommend 
spinal  anesthesia  as  an  all-suSicing  method  of  surgical 
anesthesia,  for  it  would  obviously  be  just  as  bigoted  to 
become  wedded  to  this  or,  indeed,  any  other  single  method 
and  to  forget  that  not  our  personal  predilection  but  the 
needs  of  the  individual  case  alone  must  govern  our  choice 
of  an  anesthetic. 

The  German  and  French  literature  once  so  full  on  the 
subject,  now  contains  but  a  very  few  reviews  of  large  series 
of  cases  operated  upon  under  spinal  anesthesia.  This  can 
mean  but  one  thing,  namely,  that  the  value  of  this  proce- 
dure has  been  established  beyond  a  doubt  and  that  the 
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question  has  been  practically  settled.  In  Italj'  and  Russia 
the  interest  in  the  method  is  increasing,  to  judge  from  a 
fairly  large  number  of  contributions  listed  in  the  Index 
Medians.  From  England  and  British  India  series  of  a 
thousand  and  more  cases  are  recorded  by  individual  opera- 
tors, and  only  in  America  is  the  number  of  reports  small 
and  remains  limited  almost  altogether  to  the  same  few 
men  who  have  practised,  and  written  on,  spinal  anesthesia 
for  years.  Yet,  from  personal  observations  and  private 
communications,  I  am  inclined  to  think  that  this  method 
is  really  more  widespread  in  this  country  than  would  seem 
at  first  sight,  and  I  therefore  consider  it  most  appropriate 
at  this  time  that  an  authoritative  body  like  the  American 
Gynecological  Society  should  discuss  the  question  so  that 
any  merely  conventional  objections  may  be  properly  dealt 
with.  But  there  is  another  reason  why  our  Society  is  the 
right  forum  for  this  discussion,  for  it  should  be  remembered 
that  it  is  in  the  field  of  gynecological  operations  that  spinal 
anesthesia  is  of  the  very  greatest  advantage  and  shows  its 
most  impressive  results. 

It  is  but  natural  to  anticipate  at  once  a  query  as  to  the 
mortality  from  spinal  anesthesia.  Unfortunately,  here 
again  statistics  fail  us,  as  demonstrated  by  the  wide  diver- 
gence of  the  figures  reported.  While  Hohmeier  and  Koenig 
computed  1  death  in  200,  and  Strauss  1  death  in  3500  spinal 
anesthesias,  Thomaschewsky  recorded  1  death  in  17,847 
cases.* 

The  majority  of  fatalities  occurred  a  number  of  years 
ago  when  spinal  anesthesia  was  still  in  its  infancy.  It  is  a 
sad  but  inevitable  fact  that  in  our  empirical  science,  and 
particularly  in  surgery,  every  progressive  step  exacts  its 
toll  of  human  lives.  In  spinal  anesthesia  the  anesthetic 
itself,  has,  I  believe,  nothing  to  do  with  the  mortality. 
The  three  agents  which  alone  need  be  considered  for  clinical 
purposes — stovain,  trapococain,  and  novocain,  are  more  or 
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less  equivalent.  \Yhile  my  personal  experience  is  limited 
to  novocaine,  spinal  anesthesia  will  be  treated  in  this  article 
without  reference  to  a  particular  drug. 

The  safety  of  spinal  anesthesia  depends  first  and  fore- 
most on  its  accurate  technique,  as  it  has  been  evolved  in 
the  last  twelve  years.  Although  the  injection  into  the 
arachnoidal  sac  is  a  very  simple  procedure,  yet  the  strictest 
observance  of  even  the  minutest  detail  is  of  paramount 
importance.  To  all  who  wish  to  employ  spinal  anesthesia 
I  earnestly  recommend  the  description  of  the  technique 
by  Sellheim,^  which  takes  into  account  every  particular 
step  of  the  method.  Thanks  to  improvements  in  technique, 
the  serious  complications  of  former  days  have  almost 
altogether  disappeared.  Death  from  spinal  anesthesia  is 
due  to  paralysis  of  the  respiratory  centre  in  the  medulla 
caused  by  the  rapid  ascent  of  the  anesthetic;  and  this 
disaster  can  practically  be  avoided,  as  attested  by  the 
thousands  of  cases  operated  upon  by  Kroenig,^  Sellheim,^ 
Morrison,^  Dax,'*  Schuette,^  Helm,^  Allen,^"  and  many 
others.  One  must  agree  with  Kroenig  when  he  demands 
that  any  reports  of  death  due  to  spinal  anesthesia  must 
hereafter  contain  all  details  of  the  technique  employed  before 
the}^  can  be  admitted  to  serious  consideration.  A  case  in 
point  has  recently  been  published  by  A.  E.  Rockey^^  but 
cannot  claim  any  w-eight  in  this  question  as  the  report  con- 
tains neither  the  amount  and  concentration  of  the  anesthetic 
used  nor  the  exact  mode  of  injection. 

The  number  of  deaths  from  spinal  anesthesia  which  have 
occurred  in  spite  of  all  precautions,  is  undoubtedly  very 
small  and  must  be  classed  with  those  unavoidable  accidents 
which  are  due  to  our  human  limitations. 

If  the  anesthetic  reaches  the  medulla  in  less  than  the 
toxic  dose,  collapse  will  be  the  result,  a  comphcation  which 
has  steadily  decreased  in  frequency  with  growing  experience. 
I  have  observed  it  but  once  in  one  of  my  earliest  cases, 
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that  of  a  stout  and  asthmatic  woman  with  nephritis  and  a 
flabby  heart  in  whom  a  vaginal  hysterectomy  was  to  be 
performed.  In  this  case  a  typical  collapse  occurred  when 
the  patient  was  brought  too  abruptly  from  the  sitting  into 
the  dorsal  position  even  before  the  operation  had  com- 
menced. An  injection  of  strychnine  and  the  introduction 
of  ox\'gen  quickly  revived  her,  and  the  operation  was 
successfully  and  painlessly  carried  out. 

Minor  complications  such  as  air  hunger  and  tendency  to 
fainting  are  probably  due  to  the  decided  effect  of  spinal 
anesthesia  upon  lowering  the  blood  pressure.  They  are 
readily  combatted  by  stimulation,  but  usually  subside 
without  any  treatment. 

But  if  there  is  no  longer  any  physical  danger,  is  not  the 
psychic  trauma  a  serious  drawback?  This  objection  is 
caused  by  a  gross  misconception  of  the  actual  conditions. 
The  patient  is  not  conscious  in  the  sense  in  which  the  oper- 
ator or  the  audience  are  conscious.  It  should  be  borne  in 
mind  that  the  patient's  sensibilities  are  dulled  when  she 
enters  the  operating  room.  She  has  received  bromides  the 
day  before  the  operation  and  a  dose  of  veronal  at  bedtime, 
and  she  is  under  the  influence  of  an  injection  of  morphine- 
atropin  or  morphine-scopolamine  when  spinal  anesthesia 
is  about  to  be  administered.  In  many  of  the  German 
clinics,  she  is  brought  to  the  table  in  "twiUght  sleep." 
The  intraspinal  injection  itself  is  no  more  painful  than  the 
hypodermic  injection  given  half  an  hour  previously,  and 
since  the  operative  manipulations  are  not  perceived,  the 
preliminary  administration  of  morphine  can  exert  its  sopo- 
rific influence  to  its  fullest  extent.  It  is  interesting  to 
compare  the  apprehensive  attitude  of  by-standers  with 
composed  frame  af  mind  on  the  part  of  the  patient.  The 
operator  himself  may  at  first  be  affected  until  the  novelty 
of  the  experience  has  worn  off.  His  nervousness  is  quite 
pardonable  for  we  all  are  more  or  less  creatures  of  habit 
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and  we  have  become  used  to  see  our  patients  in  a  state  of 
unconsciousness.  Personally  I  prefer  to  chat  with  my 
patient  during  the  operation  rather  than  hear  her  labored 
breathing,  her  deep  snoring,  or  the  rattling  of  mucus  in  her 
throat,  all  of  which  remind  me  unpleasantly  of  the  inter- 
ference with  unobstructed  oxygenation  of  her  blood. 

Let  us  consider  further  advantages  of  spinal  anesthesia 
during  the  operation.  Some  patients  are  nauseated  and 
even  vomit,  but  almost  without  exception  the  emesis  is 
very  slight  and  rarely  occurs  more  than  once.  The  nature 
of  the  operation  is  not  the  cause,  for  the  vomiting  may 
occur  even  before  an  incision  is  made.  Allen  and  Donald- 
son^^ found  that  they  could  diminish  nausea  and  emesis  still 
further  by  giving  a  light  breakfast  before  the  operation. 

The  abdominal  walls  are  more  fully  relaxed  than  with 
any  other  method  of  surgical  anesthesia,  and  the  intestines 
remain,  in  most  cases,  quietly  within  the  peritoneal  cavity. 
This  facilitates  the  applications  of  retractors,  and  diminishes 
traumatism  to  the  abdominal  parietes;  it  obviates  brusque 
handling  of  the  \dscera  with  its  well-known  sequels,  fre- 
quently eliminates  the  use  of  gauze  packs,  and  generally 
renders  operative  manipulations  easier.  All  this  tends  to 
lessen  the  operative  shock,  and  as  nerve  impulses  do  not 
reach  the  brain,  spinal  anesthesia  is  the  ideal  measure  of 
anoci-association.  "With  most  other  anesthesias,  the 
shock  of  a  prolonged  operation  is  reinforced  by  the  pro- 
gressive toxemia  of  the  anesthetic.  With  spinal  anesthesia 
the  emergence  of  the  nerve  roots  from  the  anesthesia  as 
the  operation  proceeds,  usually  results  in  the  patient's 
leaving  the  operating  table  in  a  better  condition  than  he 
was  during  the  early  stages  of  the  aperation."    (Babcock.^^) 

It  is  quite  true,  that  analgesia  is  not  perfect  in  all  cases. 
Indeed,  to  claim  invariably  good  results  would  be  to  invite 
a  justifiable  scepticism;  and  on  the  other  hand,  an  occasional 
failure  in   obtaining  complete  freedom  from  pain  should 
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not  be  suflBcient  to  condemn  the  method.  There  are  two 
possibiHties :  Either  an  attempt  at  spinal  injection  fails 
altogether,  or  else  the  spinal  injection  having  been  made, 
analgesia  is  more  or  less  incomplete.  Thus  far,  I  have  been 
unable  to  perform  spinal  anesthesia  in  6  cases.  Twice  the 
tumors  were  monstrously  large  so  that  the  patient  could 
not  bend  forward  and  thereby  separate  the  vertebrae  suffi- 
ciently for  the  introduction  of  the  needle.  In  three  cases, 
two  of  them  complicated  by  obesity,  the  needle  entered 
the  spinal  canal,  but  no  fluid  escaped  indicating,  perhaps, 
abnormal  conditions  within  the  arachnoidal  sac  which 
rendered  the  injection  of  the  anesthetic  inadvisable.  In 
one  instance,  the  spinal  fluid  was  mixed  with  blood,  and 
the  injection,  therefore,  omitted.  In  such  a  case,  a  part 
of  the  anesthetic  would  leak  into  the  circulation,  and  the  re- 
mainder would  a  priori  be  insufficient  to  produce  analgesia. 

In  about  150  cases  where  spinal  injection  was  performed, 
analgesia  was  insufficient  on  three  occasions,  so  that  a 
general  anesthetic  was  required  throughout  the  operation. 
This  was  due  to  faults  in  technique  which  I  hope  to  avoid 
in  future.  Repeatedly,  a  few  whiffs  of  ether  had  to  be 
given,  either  in  the  beginning,  because  of  great  nervous 
excitement  of  the  patient,  or  else  at  the  end  of  long  and 
severe  operations.  Not  infrequently  the  inhalation  of 
alcohol  or  some  aromatic  oil  (oil  of  lavender  or  orange) 
has  had  a  satisfactory  though  only  suggestive  effect. 

\Vhatever  the  causes  be,  one  simply  has  to  count  on  a 
certain  small  percentage  of  failures.  For  this  fact  we  have 
enough  statistical  material  of  which  I  select  a  few  of  the 
more  recent  reports.  Kroenig:  In  2140  gynecologic  opera- 
tions, chloroform  or  ether  was  added  in  1127  cases,  counting 
even  the  smallest  amount  given.  Sellheim :  In  1000  opera- 
tions, complete  and  undisturbed  anesthesia  was  observed 
in  86.1  per  cent,  and  a  total  of  disturbances  in  13.9  per 
cent.     Morrison:    In  1295  cases  a  general  anesthetic  was 
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required  on  36  occasions — throughout  in  17  operations  and 
during  the  latter  stage  in  19.  Allen:  320  cases  with  19 
partial  or  complete  failures  to  produce  anesthesia.  Helm: 
1419  cases  with  105  failures,  7.4  per  cent.  Dax:  In  1500 
cases  there  were  6  complete  failures,  37  incomplete  anal- 
gesias without  addition  of  a  general  anesthetic,  and  38 
incomplete  analgesias  with  addition  of  a  general  anesthetic. 

After  all,  the  addition  of  a  minimum  amount  of  ether 
which  is  too  small  to  injure  the  organism,  is  not  a  serious 
disadvantage.  In  one  of  my  cases  a  difficult  abdominal 
panhysterectomy  for  large  bilateral  pus  tubes  with  exten- 
sive adhesions,  which  lasted  almost  one  and  one-half  hours, 
190  drops  of  ether  were  used,  and  I  consider  this  pre- 
ferable to  repeating  the  spinal  injection  as  recommended 
by  Richardson^^  and  others. 

The  range  of  spinal  anesthesia  in  our  special  field  of  work 
is  unlimited.  The  following  tables  of  my  operations  will 
show  at  a  glance  that  every  kind  of  gynecologic  operation 
can  be  done  with  its  aid.  As  in  some  instances,  multiple 
operations  were  performed  on  the  same  case,  the  number 
of  patients  subjected  to  spinal  anesthesia  is  slightly  smaller. 
Minor  operations,  such  as  curettages,  trachelorrhaphies, 
amputations  of  the  cervix,  or  hemorrhoidectomies  which 
were  done  in  conjunction  with  major  procedures  have  been 
left  out  of  consideration. 

Of  these  cases,  four  have  died.  These  fatalities  which 
occurred  about  two  years  ago,  have  already  been  reported 
in  my  paper  at  the  meeting  of  the  American  Medical  Asso- 
ciation in  Minneapolis,  June,  1913,  but  may  here  be  repeated 
for  the  sake  of  completeness.  It  is,  perhaps,  significant 
that  spinal  anesthesia  was  insufficient  in  two  of  these  four 
cases,  and  ether  had  to  be  given  from  the  beginning.  One 
of  these  was  an  extended  vaginal  operation  for  cancer  of 
the  cervix.  This  patient  died  of  shock.  The  other  patient 
died  of  peritonitis  possibly  caused  by  an  injury  to   the 
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Table  I. — Abdominal  Operations 

Panhysterectomy  for  fibroids 13 

Panhysterectomy  for  cancer  of  cervix  (Wertheim)  2 

Panhysterectomy  for  cancer  of  ovary 1 

Panhysterectomy  for  pus  tubes,  ovarian  abscess,  etc.  .      .  10 

Hysterectomy  for  cancer  of  body 1 

Hysterectomy  for  postoperative  adhesions,  etc.      ...  3 

Enucleation  of  fibroids 1 

Supravaginal  amputation  for  fibroids 5 

Supravaginal   amputation  for  intraligamentous  ovarian 

cyst 1 

Ovariotomy 1 

Salpingo-oophorectomy 15 

Ectopic  pregnancy 6 

Postoperative  hernia 5 

Herniotomy 1 

Salpingostomy 7 

Appendectomy 28 

Operation  for  retroflexion  (Montgomery,  Baldy,  etc.)       .  16 

Operation  for  cystocele 4 

Exploratory 3 

Nephrotomy 1 

Implantation  of  ureter  into  bladder 1 

Total 127 

Table  II. — Vaginal  Operations 

Hysterectomy  for  fibroid 3 

Hysterectomy  for  cancer  of  body 1 

Hysterectomy  for  rectovaginal  tumor 1 

Hysterectomy  for  metrorrhagias 2 

Radical  hysterectomj'  for  cancer  of  cervix  (Schauta)        .  5 

Hysterectomy  for  prolapse 3 

Interposition  (Watkins-Schauta) 3 

Vineberg  operation  for  prolapse .4 

Ovariotomy 2 

Cesarean  section  in  patient  with  exophthalmic  goitre       .  1 

Enucleation  of  submucous  fibroids 2 

Operation  for  complete  tear 2 

Perineorrhaphy 9 

Vesicovaginal  fistula 1 

Rectovaginal  fistula 1 

Dudley  operation  for  incontinence  of  urine       ....  1 

Excision  of  vulva  for  cancer 1 

Total 42 


222  SPINAL  ANESTHESIA   IN  GYNECOLOGY 

intestines.  The  remaining  two  patients  died  of  sepsis; 
one  had  cancer  of  the  cervix  and  died  five  days  after  a 
Wertheim  operation;  the  other  had  a  large  myxomatous 
fibroid  with  most  extensive  adhesions  and  died  two  weeks 
after  operation. 

The  postoperative  course,  as  a  general  rule,  cannot  fail 
to  impress  an  open-minded  observer. 

The  surgeon  is  familiar  with  the  postoperative  behavior 
of  his  patients  more  in  a  theoretical  way,  if  I  may  so  express 
it.  He  sees  them  at  short  moments  only,  and  it  is  the  nurse 
who  is  constantly  with  the  patient  who  is  more  competent 
to  judge  any  differences  in  the  patient's  condition  after 
spinal  or  ether  anesthesia.  It  is,  therefore,  an  argument  of 
weight  if  experienced  nurses  without  exception  declare 
that  the  postoperative  care  of  "spinal  cases"  is  infinitely 
easier;  that  vomiting  is  in  the  majority  of  patients  lessened 
to  a  minimum  or  altogether  absent;  that  nausea  and  thirst 
are  diminished,  the  general  malaise  reduced,  the  sharp 
wound  pain  markedly  decreased,  the  ability  of  taking  nourish- 
ment, and  thereby  aiding  the  resiliency  of  the  organism 
little  or  not  at  all  impaired;  micturition  and  peristalsis  are 
usually  uninfluenced  by  spinal  anesthesia.  But  the  best 
argument  is  advanced  by  those  patients  who  had  both 
kinds  of  anesthesia  and  declare  in  favor  of  the  spinal  injec- 
tion. I  can  refer  to  several  such  cases.  In  one  instance, 
the  patient  had  been  operated  upon  elsewhere  under  ether 
a  year  ago  and  again  by  me  under  spinal  anesthesia,  and 
when  a  small  perineal  plastic  operation  became  necessary, 
which  I  intended  doing  under  ether,  the  patient  vigorously 
objected  and  insisted  on  having  spinal  anesthesia  a  second 
time.  Do  not  such  observations  outweigh  any  theoretical 
objections? 

There  is,  however,  no  denying  that  in  a  certain  percentage 
of  cases,  annoying  by-effects  are  noted  after  spinal  anes- 
thesia.    The  most  objectionable  post-operative  symptom 


GEORGE  GELLHORN  223 

is  headache,  usually  of  the  occipital  tj-pe,  which  may  be 
more  or  less  intense  and  last  for  hours  and  days.  In  its 
graver  form  I  have  observed  this  complication  but  once. 
It  existed  from  the  third  to  the  ninth  day  after  operation, 
but  finally  yielded  to  hot  packs.  The  milder  forms  are 
usually  relieved  by  bromides.  Such  headaches  are  possibly 
due  to  a  delayed  absorption  of  the  anesthetic.  Kroenig 
has  observed  headaches  in  897  out  of  2074  cases  or  47  per 
cent.  He  remarks  that  the  choice  of  the  anesthetic  plays 
no  part  in  the  causation.  The  frequency  and  intensity  of 
headaches  seems  to  him  to  depend  more  on  the  social  stratum 
and  the  age  of  the  patient.  Wage  earners,  women  from  rural 
districts,  and  those  beyond  the  age  of  fifty  suffered  less; 
neuropathic  individuals  suffered  severely  from  these  head- 
aches. 

Morrison  noticed  headaches  in  15  per  cent,  of  his  cases 
and  found  that  persons  prone  to  headaches  on  slight  cause 
furnished  the  largest  group.  Schuette  believes  that  patients 
suffering  habitually  with  headaches,  should  be  excluded 
from  spinal  anesthesia;  he  observed  that  coffee  or  brandy 
given  immediately  after  operation  seemed  to  exert  a  pre- 
ventive effect. 

Backache  lasting  one  or  two  days  was  noted  in  ten  of 
my  cases.  An  ice-bag  applied  to  the  site  of  injection  usually 
relieved  the  symptom.  No  notes  have  been  made  of  back- 
ache after  a  corresponding  number  of  general  anesthesias. 

In  two  instances  the  bedside  notes  recorded  numbness 
in  the  legs,  and  one  patient  complained  of  pain  in  the  feet 
on  the  day  following  the  operation.  Usually,  however,  free 
mobility  of  the  legs  is  regained  within  an  hour  or  two  after 
operation. 

A  partial  paralysis  of  one  leg,  which,  however,  gradually 
subsided,  was  observed  in  one  case  in  which  the  needle  was 
not  introduced  in  the  median  line  and  probably  pierced  one 
of  the  sacral  nerves. 


224  SPINAL  ANESTHESIA   IN  GYNECOLOGY 

One  patient  who  had  stood  an  abdominal  panhysterec- 
tomy for  fibroids  exceedingly  well,  developed  a  slight  psychic 
disturbance  during  the  next  two  days,  but  eventually 
recovered  completely.  Siemering^^  quite  recently  mentioned 
a  case  of  mental  disturbance  (amentia)  after  a  gynecologic 
operation  which  terminated  in  spontaneous  recovery,  and 
concluded  therefrom  that  patients  with  an  unstable  psychic 
equilibrium  had  better  be  subjected  to  general  narcosis. 

Alarming  late  complications  which  were  now  and  then 
reported  in  the  earlier  days  of  spinal  anesthesia  seem  to 
have  become  less  frequent,  and  all  authors  agree  nowadays 
that  lasting  ill  effects  are  conspicuously  absent.  Among 
Heim's  1419  cases  there  were  174  with  late  complications, 
such  as  headaches  extending  over  months,  parasthesias, 
and  neuralgias  of  the  legs,  etc.,  but  all  were  cured  finally. 
He  suggests  that  these  were  perhaps  due  to  slight  infections 
and  recommends  increased  attention  to  asepsis. 

That  such  complications,  however,  cannot  always  be 
charged  to  spinal  anesthesia  is  proved  by  a  case  that  came 
to  my  knowledge  recently.  A  woman  developed  paralysis 
of  both  legs  soon  after  myomectomy  in  spinal  anesthesia, 
but  when  she  was  seen  about  two  years  later,  she  exhibited 
the  tjT^ical  picture  of  tabes  and  Wassermann  reaction 
proved  positive. 

At  times  postoperative  symptoms  may  give  rise  to  grave 
fears  and  yet  subside  spontaneously.  Such  a  case  was 
reported  by  Vogel  and  Kraemer.^^  A  man  of  seventy-five 
years,  suffering  with  asthma,  was  subjected  to  herniotomy 
in  spinal  anesthesia.  After  operation  there  ensued  a  com- 
plex of  symptoms  resembling  heart-block  and  consisting 
of  bradycardia  (3G  beats  a  minute)  dyspnea,  insomnia, 
debility  and  tenesmus,  but  all  these  symptoms  disappeared 
gradually. 

It  seems  to  me  that  we  have  to  deal  here  with  an  unusually 
pronounced    effect    of    spinal    anesthesia    upon    the    blood 
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pressure,  Babcock  has  paid  particular  attention  to  this 
phase  of  the  problem  and  has  observed  that  the  involve- 
ment of  the  upper  dorsal  nerve  roots  causes  a  slowing  of 
the  pulse  down  to  40  or  30,  while  the  blood  pressure  may 
sink  to  its  lowest  level.  The  involvement  of  only  the  lower 
spinal  segments  may  produce  merely  a  sUght  reduction  of 
the  pulse  rate  and  blood-pressure.  The  action  on  the  cir- 
culation begins  soon  after  the  motor  paralysis  reaches  its 
acme  or  in  about  fifteen  or  twenty  minutes,  and  gradually 
passes  off. 

That  the  strict  observance  of  an  improved  technique 
would,  in  all  probability,  avert  an  involvement  of  higher 
segments,  has  already  been  mentioned;  but  even  when  the 
injection  has  been  done  with  all  necessary  precautions,  the 
effect  on  the  blood-pressure  may  be  quite  marked,  as  exem- 
plified in  the  accompanying  chart. 

Morrison  found  a  faint  and  transient  albuminuria  in  a 
few  patients  whose  urine  was  free  from  albumin  before  the 
operation. 

A  more  regular  phenomenon  which  thus  far  seems  to  have 
escaped  the  attention  of  observers,  is  the  appearance  of 
acetonuria  after  spinal  anesthesia.  My  findings  will  later 
be  reported  in  detail.  For  the  present  it  may  suffice  to  say 
that  out  of  twenty  cases,  acetone  occurred  in  the  urine  in 
all  but  one  case.  The  acetonuria  disappeared  spontaneously 
about  five  days  after  operation,  and  in  no  instance  did  it 
affect  the  general  condition  of  the  patient  or  interfere  with 
the  recover}'. 

The  occurrence  of  all  these  more  or  less  annoying  by- 
effects  enumerated  above  and  even  the  possibility  of  more 
serious  complications  must  be  clearly  understood,  if  a  true 
picture  of  spinal  anesthesia  is  to  be  developed.  On  the 
other  hand,  the  undesirable  sequellse  should  not  be  unduly 
magnified  so  as  to  overshadow  the  truly  remarkable  possi- 
bilities of  the  new  method.     It  has  been  shown  in  Tables 
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I  and  II  that  all  gynecologic  operations  can  be  performed 
in  spinal  anesthesia.  It  remains  to  be  said  that  in  a  large 
number  of  these  cases  the  condition  of  the  individual  patient 
was  such  as  to  strongly  contra-indicate  the  inhalation  of 
ether  unless  the  additional  danger  from  narcosis  was  to  be 
superimposed  upon  the  risk  of  the  operation  itself.  My 
own  169  operations  are  so  few  that  I  would  not  venture  to 
refer  to  them  were  it  not  that  operators  with  an  infinitely 
larger  material  have  already  shown  us  the  brilliant  achieve- 
ments of  spinal  anesthesia  in  operative  series  of  impressive 
size.  Like  many  others,  I  have  employed  spinal  anesthesia 
at  first  only  in  cases  in  which  I  was  afraid  to  operate  under 
ether — serious  or  debilitating  diseases  complicated  by 
myocarditis,  nephritis,  exophthalmic  goitre,  advanced  age,, 
etc.,  and  only  when  spinal  anesthesia  stood  this  particu- 
larly severe  test,  did  I  extend  the  application  of  the  method, 
without,  however,  losing  sight  of  the  legitimacy  of  ether  or 
nitrous  oxide  in  suitable  cases. 

What,  then,  are  the  indications  for  or  against  the  use  of 
spinal  anesthesia? 

Doederlein  and  Kroenig  regard  as  the  chief  advantage  of 
spinal  anesthesia  the  fact  that  we  have  to  deal  in  the  main 
with  a  form  of  local  anesthesia  in  which  the  greater  part 
of  the  poison  is  deposited  around  the  site  of  the  injection, 
and  is  thus  rendered  harmless,  while  in  every  inhalation 
narcosis  the  poison  enters  the  circulation  and  produces 
undesirable  toxic  effects  on  the  other  organs,  particularly 
the  heart  and  lungs.  Therefore,  postoperative  cardiac 
disturbances  and  pneumonias  occur  far  less  frequently  after 
spinal  anesthesia  than  after  inhalation  narcosis. 

It  is,  moreover,  a  matter  not  of  theory  but  of  actual 
experience  that  patients  with  pulmonary  troubles  or  heart 
lesions  bear  a  spinal  anesthesia  better  than  inhalation 
narcosis.  The  same  is  true  of  patients  with  kidney  disease 
or  diabetes,  and  it  has  further  been  proved  that  operations 
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on  aged  people  lose  many  of  their  dangers  when  performed 
under  spinal  anesthesia. 

Bainbridge^^  sums  up  the  question  by  saying  tersely: 
"The  indications  for  spinal  anesthesia  are  the  contra- 
indications for  inhalation  anesthesia." 

It  has  abundantly  been  proved  that  spinal  anesthesia 
is  less  dangerous  than  ether,  and  if  its  employment  is  not 
only  justified  but  demanded  in  "bad"  cases,  it  is  but  logical 
to  use  it  in  cases  which  are  not  complicated  by  other  organic 
or  systemic  disturbances. 

As  a  matter  of  fact,  Doederlein  and  Kroenig,  Allen, 
Babcock,  and  most  of  the  other  operators  with  large  personal 
experience  draw  just  this  conclusion.  They  prefer  spinal 
anesthesia  over  inhalation  narcosis  in  all  operations  with  a 
high  mortality,  such  as  operations  for  cancer  and  fibroid; 
but  since  there  is  a  certain  degree  of  risk  in  any  laparotomy, 
they  use  spinal  anesthesia  in  all  abdominal  operations  in 
preference  to  inhalation  narcosis. 

That  the  storm  and  stress  period  of  spinal  anesthesia  has 
passed  and  mere  enthusiasm  has  given  way  to  wise  caution 
is  shown  by  the  list  of  contra-indications  in  which  most 
authors  concur.  This  includes  pronounced  kyphoscoliosis 
and  other  marked  anomalies  of  the  spinal  column,  and 
pressure  points  along  the  spinous  processes,  which  might 
indicate  abnormal  conditions  within  the  arachnoidal  sac, 
such  as  adhesions  or  lack  of  cerebrospinal  fluid;  further- 
more, diseases  of  the  central  nervous  system,  profound 
shock,  or  marked  hypotension  from  other  causes,  sepsis, 
and  fevers  of  unknown  origin.  Spinal  anesthesia  is  also 
contra-indicated  in  neuropathic  individuals  and  where  there 
is  a  strong  prejudice  against  the  method.  Whether  it  is 
applicable  in  children  is  still  a  mooted  question  in  which 
I  have  no  personal  experience.  I  can  afiirm  from  numerous 
observations  that  syphilis  is  not  the  contra-indication  it 
was  formerly  believed  to  be. 
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Suppurations  and  eruptions  near  the  desired  site  of 
injection  forbid  the  use  of  spinal  anesthesia  until  aseptic 
conditions  can  be  established. 

I  have  endeavored  to  present  to  you  the  present  status 
of  spinal  anesthesia  in  as  objective  a  fashion  as  my  own 
leaning  toward  the  new  method  would  permit,  and  to  draw 
a  picture  in  which  light  and  shadow  are  evenly  divided. 
Since  Roentgen's  discovery,  no  greater,  no  more  stupen- 
ous  advance  in  our  therapeutic  procedure  has  been  made 
than  this  method  of  rendering  the  most  extensive  operations 
absolutely  painless.  For  this  we  gynecologists  above  all 
others  must  feel  particularly  grateful  to  Corning,  Bier, 
TuflBer,  and  all  those  who  with  indefatigable  zeal  have 
improved  the  technique  of  spinal  anesthesia  until  today 
it  appears  to  be  perfect  in  all  its  essentials.  Spinal  anes- 
thesia has  had  to  face  skepticism  and  prejudice.  The 
former  must  yield  before  the  positive  proofs  which  the 
advocates  of  spinal  anesthesia  can  produce,  and  prejudice 
will  eventually  wear  itself  out.  Tf  Donaldson  complains 
that  despite  the  gratifying  results  of  his  first  years'  work, 
prejudice  on  the  part  of  the  pubHc,  both  medical  and  lay, 
has  interfered  with  his  efforts,  he  may  remember  that  less 
than  eighty  years  ago  the  followers  of  Ephraim  McDowell 
were  publicly  denounced  as  murderers  and  subjected  to 
persecution. 

But  ovariotomy  has  survived  prejudice  and  so  will  spinal 
anesthesia.  A  method  by^  which  many  human  lives  may 
be  saved,  cannot  disappear  from  our  therapeutic  treasury, 
and  it  requires  no  prophetic  gift  to  predict  that  from  year 
to  year  it  will  become  more  appreciated  and  maintain  its 
high  place  among  the  methods  of  surgical  anesthesia. 


GEORGE  GELLHORN  229 


Bibliography 

1.  R.  C.  Coburn.    Surg.,  Gyn.,  and  Obst.,  1913,  xvii,  759. 

2.  J.  T.  Gwathmey.    Jour.  Amer.  Med.  Assoc,  1912,  xlix,  1844. 

3.  Petren,  quoted  from  F.  Kraus.    Deutsch.  med.  Woch.,  1912,  xl,  2. 

4.  R.  Dax.    Beitr.  z.  klin.  Chir.,  1913,  bcxxiii,  713. 

5.  H.  Sellheim.    Mediz.  Klinik,  1910,  vol.  vi. 

6.  Doederlein  and  Kroenig.    Operative  Gynakologie,  Leipzig,  1912, 
3d  edition. 

7.  I.  T.  I.  Morrison.    British  Med.  Jour.,  1913,  i,  1305. 

8.  C.  Schuette.    Medz.  Klinik,  1912,  viii,  2065. 

9.  H.  Helm.    Beitr.  z.  klin.  Chir.,  1912,  bood,  425. 

10.  F.  Allen.    Jour.  Amer.  Med.  Assoc,  1912,  lix,  1843. 

11.  A.  E.  Rockey.    Jour.  Amer.  Med.  Assoc,  1913,  Ix,  442. 

12.  H.  J.  Donaldson.    Amer.  Jour,  of  Surg.,  1913,  xxviii,  325. 

13.  W.  W.  Babcock.    Jour.  Amer.  Med.  Assoc,  1913,  Ixi,  1358. 

14.  F.  L.  Richardson.    Med.  and  Surg.  Rep.  Boston  City  Hospital, 
1913,  p.  244. 

15.  G.  Gellhorn.    Jour.  Amer.  Med.  Assoc,  1913,  Ixi,  1354. 

16.  E.  Siemering.    Monatsschr.  f.  Geb.  u.  Gyn.,  1914,  xxxii,  269. 

17.  K.  Vogel  and  A.  Ivraemer.    Med.  Klinik,  1913,  ix,  10. 

18.  W.  S.  Bainbridge.    Pacific  Med.  Journal,  1913,  Ivi,  149. 


DISCUSSION  OF  THE  PAPERS  OF  DRS.  GATCH, 
HENDERSON,  HARRIS  AND  GELLHORN 

Dr.  Freeman  Allen,  of  Boston,  was  asked  to  open  the 
discussion  on  these  papers.  Dr.  Allen  said:  In  opening  the 
discussion  on  Dr.  Gellhorn's  admirable  paper  it  is  only  fair 
for  me  to  say  that  my  experiences  with  spinal  anesthesia  include 
very  few  gynecological  cases,  and  are  chiefly  confined  to  cases  of 
genito-urinary  surgery  and  general  surger3^ 

While  I  am  an  ardent  advocate  of  spinal  anesthesia  in  certain 
cases,  yet  as  a  professional  anesthetist  I  feel  called  upon  to  say 
a  word  defending  ether.  I  feel  that  a  great  deal  of  the  con- 
demnation that  ether  has  been  receiving  lately  is  due  to  the 
fact  that  surgeons  and  patients  have  been  the  victims  of  unskilful 
administration  of  ether.  There  is  a  radical  difference  between 
an  ether  anesthesia  administered  by  a  skilful  professional  and 
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one  carried  on  by  a  person  of  small  experience.  I  think  that 
surgeons  are  much  too  apt  to  put  up  with  administrations  of 
ether  by  persons  who  are  comparatively  unskilful  and  then  to 
blame  ether  anesthesia  in  general.  They  are  apt  to  accept  as 
ine^'itable  the  statement  of  the  person  administering  the  anes- 
thetic that  "  the  patient  is  too  difficult  to  control  by  ether,  has 
not  been  properly  prepared,  and  is  a  poor  subject  for  ether," 
etc.  However,  if  I  were  a  surgeon  and  lived  in  a  community 
where  the  services  of  a  really  skilled  anesthetist  were  not  obtain- 
able I  should  certainly  use  spinal  anesthesia  verj'  largely  if  not 
exclusively.  It  is  certainly  a  wonderful  form  of  anesthesia, 
producing  results  often  so  utterly  satisfactory  as  to  make  us 
believe  that  the  ideal  anesthesia  has  been  found  at  last.  Noth- 
ing can  be  more  perfect,  from  the  point  of  view  of  the  patient, 
of  the  surgeon,  and  of  the  anesthetist,  than  the  course  of  an 
operation  under  spinal  anesthesia  when  it  works  well.  And  I 
must  say  here  how  thoroughly  I  agree  with  Dr.  Gellhorn  when 
he  points  out  that  there  is  no  psychic  shock  whatever  when  a 
patient  has  been  properly  prepared  for  spinal  anesthesia  and  is 
properly  handled  during  the  same.  The  only  ps^'chic  dis- 
turbances in  evidence  are  those  of  the  surgeon  and  his  assist- 
ants, if  they  are  unused  to  operating  under  this  form  of  anes- 
thesia. As  I  have  pointed  out  before  it  is  important  to  leave  a 
patient  under  spinal  anesthesia  alone  just  as  much  as  possible. 
It  is  a  great  effort  for  them  to  converse  when  under  the  influ- 
ence of  narcotics,  and  repeated  questioning  of  them  as  to  their 
sensations  only  disturbs  them.  Perhaps  the  most  striking 
advantage  to  the  surgeon  is  seen  in  laparotomies,  especially  in 
acute  peritoneal  conditions,  where  the  absolute  relaxation  of 
the  abdominal  walls  and  the  flaccidity  of  the  intestines  is  greater 
than  that  seen  in  profound  chloroform  anesthesia,  and  far 
exceeds  anything  that  could  be  produced  by  ether. 

An  operation  properly  conducted  under  a  perfectly  working 
spinal  anesthesia  fulfills  all  the  indications  of  Crile's  and  Lower's 
admirable  anoci-association  work,  except  possibly  in  the  period 
of  post-operative  analgesia  produced  by  quinine  and  urea,  which 
could  easily  be  used  as  an  adjunct  to  spinal  anesthesia. 

There  can  be  no  doubt  of  the  extreme  value  of  this  method  in 
any  form  of  surgery.  It  certainly  has  a  distinct  and  increasing 
field  of  usefulness  in  surgery. 
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My  own  cases  at  present  number  463 — only  143  more  than 
at  my  last  report  read  at  Atlantic  City  in  June,  1912.  But 
the  use  of  this  method  since  its  introduction  by  me  to  this 
community  in  the  autumn  of  1910  has  become  fairly  general. 
It  is,  for  example,  used  almost  as  a  routine  by  the  genito- 
urinary service  at  the  Massachusetts  General  Hospital,  and 
largely  in  the  private  practice  of  the  gentlemen  connected  with 
this  service.  It  is  also  frequently  administered  and  has  been 
for  the  past  two  years  by  the  resident  surgeons  at  the  Massa- 
chusetts General  Hospital  in  emergencies,  as  railroad  injuries, 
acute  peritoneal  conditions,  like  strangulated  hernia,  acute 
intestinal  obstruction,  etc. 

Although  my  last  report  was  most  favorable  to  the  method, 
I  have  felt  for  some  time  that  its  brilliant  success  in  most  cases 
tends  to  make  us  overlook  the  grave  and  alarming  symptoms 
shown  by  a  few  cases.  By  far  the  greater  number  of  my  cases 
have  been  absolutely  perfect  anesthesias;  that  is  to  say,  the 
patients  have  shown  absolutely  no  unfavorable  symptoms  dur- 
ing or  after  anesthesia.  A  certain  number  of  cases  have  shown 
during  and  after  anesthesia  mild  and  more  or  less  transient  and 
untoward  symptoms.  A  few  cases  have  shown  during  and 
after  anesthesia  distinctly  grave  and  alarming  symptoms. 

To  sum  up:  my  attitude  on  this  subject  is  now  one  of  great 
caution,  because  every  once  in  awhile  I  have  had  cases  exhibit 
very  alarming  symptoms  under  spinal  anesthesia,  and  that 
when  every  precaution  had  been  taken  to  prevent  too  high  an 
upward  diffusion  of  the  drug  in  the  spinal  canal.  All  my  cases 
have  come  out  all  right  except  one,  the  case  C.  H.,  which  I  will 
now  report. 

Mr.  C.  H.  was  a  sea  captain,  aged  fifty-five  years,  a  heavy, 
plethoric  man.  It  was  proposed  to  operate  on  him  for  the 
removal  of  the  prostate.  I  saw  him  first  the  day  of  the  pro- 
posed operation,  Thursday,  December  5,  and  ordered  a  pre- 
liminary hypodermic  injection  of  gr.  j  morphin  and  gr.  j^ 
atropin.  When  they  were  preparing  to  bring  the  patient  to  the 
operating-room  I  found  he  was  in  acute  collapse,  or  that  he  was 
just  recovering  from  the  collapse.  He  as  practically  pulseless, 
and  the  cardiac  signs  were  imperceptible  at  the  apex,  so  that  we 
decided  to  postpone  the  operation  that  day.  We  presumed  that 
the  collapse  was  due  to  an  idiosyncrasy  toward  morphin  and 
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atropin.  December  9  we  undertook  the  operation  and  at  8.15 
in  the  morning  injected  the  patient  in  the  second  lumbar  inter- 
space with  2  c.c.  of  5  per  cent,  tropococain.  There  was  no 
pain  upon  injection  and  there  was  a  free  flow  of  fluid.  The  2  c.c. 
of  5  per  cent,  tropococain  diluted  with  an  equal  amount  of 
spinal  fluid  was  injected  slowly,  that  is,  the  average  speed  of 
injection.  The  patient  was  not  held  sitting  up,  but  placed 
immediately  in  the  recumbent  position,  with  the  head  higher 
than  the  feet.  No  Trendelenburg  position  was  used.  In 
about  six  minutes  the  patient  became  pale  and  showed  toxic 
symptoms — pallor,  unusual  sweating,  cold  extremities,  clammy 
feeling.  The  patient  was  placed  quickly  in  the  lithotomy 
position  and  the  rectum  was  emptied  of  hardened  feces.  After 
that  the  toxic  symptoms  increased  in  severity  and  the  respi- 
ration became  as  bad  as  any  respiration  I  have  ever  seen;  it 
was  gasping  and  the  patient  was  barely  breathing.  In  spite 
of  that  it  was  decided  to  begin  and  complete  the  operation  of 
perineal  prostatectomy.  This  was  done.  During  the  opera- 
tion the  patient  w^as  absolutely  pulseless,  perfectly  white,  and 
just  barely  breathing.  The  patient  was  put  to  bed  at  about 
half-past  nine.  About  eleven  the  same  morning  the  circulation 
came  back,  the  patient  was  delirious,  violent  and  twitching, 
kicking  about;  his  pulse  was  100;  temperature  at  11.45  was 
104.4°;  at  12.45  it  was  101.3°.  I  saw  the  patient  at  this  latter 
time  and  he  was  semidelirious  and  restless.  That  night  the 
temperature  shot  up  again  to  104°,  and  he  died  the  following 
morning  at  about  6  o'clock. 

I  should  have  reported  this  case  as  a  death  from  spinal  anes- 
thesia had  I  not  been  advised  by  the  surgeon  connected  with 
the  case  and  other  surgeons  that  it  was  not  a  death  from  spinal 
anesthesia,  but  might  have  been  due  to  other  causes.  At  the 
same  time  I  will  report  it  for  what  it  is  worth,  and  will  be  pleased 
to  have  the  case  discussed  by  the  gentlemen  present. 

Dr.  John  0.  Polak. — I  do  not  feel  that  the  admirable 
papers  of  Dr.  Gellhorn  and  Dr.  Gatch  should  go  by  without 
more  discussion. 

There  is  one  point  which  Dr.  Gatch  made  clear  to  us,  that 
has  explained  to  me  a  condition  that  has  occurred  frequently  in 
our  experience  with  the  Fowler  position  following  operation  for 
septic  conditions.     If  you  remember.  Dr.  Gatch's  contention 
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as  to  the  effect  of  posture.  On  the  intra-abdominal  pressure  the 
effect  of  the  elevated  trunk  posture  be  apparent  to  you  all, 
and  I  have  to  report  two  cases  of  severe  shock  coming  on  from 
the  immediate  use  of  the  Fowler  position  after  abdominal  opera- 
tions for  general  peritonitis  where  only  a  stab  wound  incision 
was  made  and  drainage  instituted.  It  has  been  our  custom  to 
have  these  patients  placed  in  a  horizontal  position  or  moderate 
Trendelenburg  position  for  the  first  few  hours  after  coming  from 
the  operating-room  to  combat  the  point  Dr.  Gatch  made.  These 
two  cases  were  put  up  in  the  Fowler  position  immediately  and 
both  were  in  the  most  severe  shock  as  the  result  of  it,  and  only 
by  change  of  posture  was  the  picture  changed. 

Regarding  spinal  anesthesia,  during  the  last  two  years  we 
have  used  it  in  a  number  of  cardiac  cases,  cases  of  tuberculosis, 
diabetes,  in  whom  we  have  had  to  do  obstetrical  or  gyneco- 
logical operations.  In  those  extremely  severe  cardiac  cases 
that  complicate  pregnancy  the  use  of  spinal  anesthesia  has 
certainly  brought  to  us  a  new  era  of  obstetric  surgery  in  this  way : 
all  of  us  have  had  the  same  difficulties  in  these  cases,  par- 
ticularly in  advanced  pregnancy  with  marked  decompensation 
of  the  heart,  where  delivery  has  had  to  be  accom.plished  by 
vaginal  Cesarean  section.  By  the  use  of  spinal  anesthesia  the 
whole  picture  has  been  changed.  We  have  had  the  advantage 
of  blood-letting  without  any  of  the  depressing  effects  of  the 
anesthesia,  particularly  struggling  and  signs  of  cyanosis,  etc., 
and  the  effects  have  been  most  admirable.  In  cases  of  tuber- 
losis  in  which  the  uterus  has  had  to  be  emptied  we  have  used  it 
in  I  should  say  fifteen  or  twenty  cases  during  the  last  year. 

There  is  one  point  that  Dr.  Gellhorn  made,  and  I  would  like  to 
have  him  explain  it,  if  possible,  in  his  closing  remarks,  namely, 
that  acetone  has  been  more  or  less  a  constant  sequel  in  these 
cases  of  spinal  anesthesia.  We  have  elected  spinal  anesthesia 
for  operations  on  diabetics,  and  I  would  like  to  ask  him  if  he 
thinks  that  makes  the  condition  more  serious,  that  is,  the 
appearance  of  acetone  in  the  urine. 

I  think  there  is  a  distinct  field  for  special  anesthesia  in  gyneco- 
logical and  obstetrical  surgery  in  cases  where  it  is  dangerous 
to  give  general  anesthesia. 

I  firmly  believe  that  ether  is  better  for  us  in  most  of  these 
cases  than  gas-oxygen,  especially  when  there  is  any  decompensa- 
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tion  of  the  heart  because  of  the  cyanosis  and  struggling  pro- 
duced in  the  administration  of  gas;  and  that  spinal  anesthesia 
preceded  by  the  proper  administration  of  morphin  and  bromides 
to  produce  narcosis,  or  in  cases  where  the  cardiac  condition  is 
such  that  you  do  not  care  to  risk  the  depressing  effect  of  veronal 
and  bromides  by  preceding  the  anesthesia  by  morphin  alone  we 
get  excellent  results. 

Dr.  Seth  C.  Gordon. — It  seems  to  me  that  something 
should  be  said  on  the  other  side  of  this  question.  I  am  by 
no  means  a  man  who  objects  to  modern  things.  I  have  endeav- 
ored to  keep  up  with  the  profession  as  far  as  possible;  I  am 
still  a  young  man,  as  was  said  of  me  this  morning.  I  have 
given  ether  and  chloroform  for  fifty-eight  years,  almost  for  four 
years  in  the  army  during  the  Civil  War.  In  the  Department  of 
the  Gulf  in  the  Southwest  we  used  chloroform  altogether.  I 
have  never  seen  but  one  death  from  chloroform,  and  that  was 
in  the  case  of  a  man  who  was  wounded  in  the  middle  finger.  He 
had  no  suffering  when  he  took  the  chloroform.  The  result  was 
that  when  I  got  ready  to  operate  in  ten  minutes  the  patient  was 
dead.  Since  my  return  from  the  army  I  have  never  used  any- 
thing but  ether  in  an  experience  embracing  twenty-five  years  in 
a  general  hospital.  I  have  never  seen  but  one  death  which  in 
my  opinion  was  traceable  to  ether.  A  patient  came  who  had 
quite  a  severe  bronchitis,  and  I  supposed  she  had  partially 
recovered.  I  gave  her  ether,  did  an  abdominal  operation,  but 
she  died  from  pneumonia. 

That  has  been  my  experience  in  the  use  of  these  two  agents, 
and  it  has  certainly  been  extensive  in  all  these  years. 

I  believe  that  we  have  come  to  take  too  much  for  granted 
in  regard  to  deaths  from  ether  and  from  chloroform.  I  believe 
that  the  main  trouble  has  been  in  the  administration  of  them, 
and  that  the  more  experience  we  have  had  and  the  more  we 
have  adopted  modern  methods  (the  drop  method  of  ether)  we 
have  something  that  is  almost  absolutely  certain  in  any  case 
where  we  are  obliged  to  resort  to  a  surgical  operation. 

The  first  time  I  went  to  Europe,  in  1874,  the  Lancet  had 
every  week  from  one  to  two  deaths  from  chloroform.  I  said  to 
a  friend  of  mine  who  accompanied  me  at  that  time,  I  am  going 
to  write  a  little  note  and  ask  them  why  they  do  not  use  the 
American  method  of  using  ether.     He  said  they  will  not  pay 
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any  attention  to  it.  I  wrote  quite  a  conservative  note,  calling 
their  attention  to  the  deaths  from  chloroform,  and  asking  them 
why  they  did  not  try  the  American  method  of  using  ether.  At 
the  end  of  the  week,  in  its  issue,  the  Lancet  said,  "The  com- 
munication of  Dr.  Gordon  is  received  -mth  thanks,"  and  that 
was  all. 

Fifteen  years  ago  I  had  the  pleasure  of  reading  an  editorial 
from  the  Lancet  in  which  the  author  took  the  strongest  atti- 
tude in  regard  to  the  use  of  the  American  method  of  using  ether 
instead  of  chloroform,  and  said  the  time  has  come  now,  in  our 
opinion,  when  Englishmen  must  give  up  the  idea  that  they 
cannot  use  ether;  we  have  had  altogether  too  many  deaths  from 
chloroform,  and  if  ether  is  properly  given  we  believe  it  is  much 
safer,  and  it  should  be  used  instead  of  so  much  chloroform.  It 
was  a  very  handsome  endorsement  of  my  position;  I  do  not 
mean  to  say  it  was  an  apology,  not  by  any  means,  because  the 
editorial  was  written  fifteen  years  later.  I  believe  in  many  cases, 
and  I  have  operated  in  all  kinds  of  cases,  the  proper  adminis- 
tration of  pure  ether  is  absolutely  as  safe  as  anything  that  can 
possibly  be  used. 

Dr.  M.  L.  Harris  (closing  on  his  part). — This  is  not 
entirely  a  question  of  deaths  following  anesthetics,  but  also  a 
question  of  comfort  for  the  patient  during  and  subsequent  to 
the  anesthetic.  If  one  could  give  ether  in  all  cases  and  have 
them  all  recover  from  the  ether  it  would  not  help  us  in  respect 
to  the  after  effects  of  the  agent.     They  would  be  just  the  same. 

Under  nerve-blocking  there  have  been  no  deaths,  so  it  is 
perfectly  safe  from  that  stand-point.  I  have  had  occasion 
to  operate  on  a  number  of  patients  who  had  undergone  previous 
operations  under  general  anesthesia,  and  without  a  single  excep- 
tion the  patients  have  expressed  themselves  as  infinitely  pre- 
ferring nerve-blocking,  and  would  not  think  of  taking  a  general 
anesthetic  again. 

On  an  average  in  all  the  clinics  of  Europe  pneumonia  follows 
ether  anesthesia  in  5  per  cent,  of  the  cases;  pneumonia  never 
follows  nerve-blocking  as  a  result  of  the  anesthetic.  In  the 
234  operations  which  I  report  here  not  a  single  patient  had  any 
lung  complication  whatever  and  66  of  them  were  laparotomies; 
just  the  cases  in  which  we  find  a  large  percentage  of  post- 
operative lung  complications.     Laying  aside  entirely  the  ques- 
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tion  of  deaths,  nerve-blocking  still  possesses  such  distinct  advan- 
tages that  we  will  have  to  use  it.  Patients  come  now  and 
request  to  have  nerve-blocking  used  in  preference  to  general 
anesthesia.  If  we  had  some  method  of  limiting  the  effects  of  an 
anesthetic  injected  into  the  spinal  canal  to  the  region  that  we 
want  it  limited  to  it  would  be  ideal,  but  at  the  present  time  we 
have  no  method  of  limiting  the  effects  of  any  substance  injected 
into  the  central  spinal  canal.  It  not  only  diffuses  itself  as 
liquid  substances  will,  but  there  is  a  distinct  circulation  in  the 
central  spinal  canal,  and  anj'  substance  introduced  or  injected, 
high  or  low,  is  transmitted  to  all  parts  of  the  central  spinal 
canal.  That  is  a  serious  objection  to  intra-spinal  injection  of 
toxic  substances.  There  is  a  big  difference  between  central 
spinal  canal  anesthesia  and  nerve-blocking,  one  is  a  distinct 
peripheral  blocking  while  the  other  possesses  the  principle  of 
blocking  the  centres,  and  blocking  the  centres  is  a  serious  pro- 
cedure. That  is  why  so  many  of  these  patients  have  serious 
depression  due  to  the  fluid  reaching  the  higher  spinal  centres. 
Until  we  find  some  way  of  limiting  the  anesthetic  to  a  distinct 
level  or  to  a  certain  part  of  the  cord  I  think  peripheral  anes- 
thesia or  nerve-blocking  must  have  certain  advantages  over 
intraspinal  anesthesia. 

Dr.  George  Gellhorn  (closing). — I  had  fully  expected  to 
arouse  antagonism  because  the  few  minutes  at  my  disposal  did 
not  permit  me  to  substantiate  all  my  claims,  which  are,  how^ever, 
fully  discussed  in  my  paper.  My  statements,  therefore,  seemed 
so  dogmatic  that  I  anticipated  objections  on  your  part.  That 
you  have  not  uttered  such  objections  shows,  I  take  it,  that  you 
agree  with  my  propositions,  and  I  am  certain  that  in  your  atti- 
tude you  have  been  largely  influenced  by  the  splendid  enodrse- 
ment  given  by  Dr.  Allen  and  Dr.  Polak. 

Dr.  Harris,  it  is  true,  did  not  seem  to  like  spinal  anesthesia, 
and  I  will  gladly  admit  that  in  operations  on  the  extremities 
nerve-blocking  seems  a  very  good  procedure,  and  perhaps  the 
anesthesia  of  the  future;  but,  after  all,  I  know  nothing  about 
this  field  of  surgery,  and  my  recommendation  of  spinal  anes- 
thesia pertained  solely  to  gynecological  operations. 

Dr.  Gordon  will  kindly  allow  me  to  say  that  I  do  not  wish  to 
restrict  the  use  of  ether  because  it  is  not  good,  but  because  spinal 
anesthesia  is  better;  and  a  German  proverb  says  that  the 
"better"  is  the  enemy  of  the  "good." 
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Two  thousand  years  ago  a  Greek  philosopher  propounded  the 
doctrme  Tiairxps:.  The  word  that  everything  is  in  motion  is  as 
true  today  as  it  was  then,  and  none  of  us  can  afford  to  remain 
still  when  everything  changes  lest  we  all  become  rule-o'-thumb 
empirics. 


MECHANICAL    PRINCIPLES    INVOLVED    IN    THE 
CAUSE    OF    BACKWARD    AND    DOWNWARD 
DISPLACEMENTS    OF    THE    UTERUS 


By  George  H.  Noble,  M.D. 
Atlanta,  Georgia 


In  the  analysis  of  this  proposition  we  should  not  be 
content  with  theory,  but  must  know  some  practical  things 
of  the  pressure  within  the  abdomen  under  varying  conditions, 
whether  in  the  active  or  passive  state  and  in  normal  and 
abnormal  health.  To  determine  these  points,  the  writer 
made  some  experiments  that  seem  to  have  been  successful 
in  arriving  at  a  working  basis. 

An  apparatus  consisting  of  two  rubber  bags,  one  within 
the  other  was  made,  and  to  prevent  over-distention  and 
rupture  a  silk  sack  was  placed  between  them.  The  triple 
bag  thus  arranged  was  connected  by  tubing  to  a  Faught's 
blood-pressure  apparatus  for  the  purpose  of  correct  reading. 

When  testing  intra-abdominal  pressure  the  collapsed  bag 
was  put  within  the  inverted  sack  of  suitable  postoperative 
or  other  hernias  free  from  obstructive  adhesions,  and  a 
quantity  of  air  sufficient  to  inflate  without  undue  pressure 
was  pumped  into  it  (Fig.  1).  The  pressure  was  not  enough 
to  elevate  the  recording  mercury  column  more  than  a  few 
mm.,  above  the  level  of  its  fellow.  The  zero  mark  of  the 
graded  scale  was  placed  opposite  the  mercury  level,  and 
changes  in  the  reading  carefully  recorded  as  tests  were  made. 
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Of  the  many  points  of  interest  developed  a  few  relating 
to  this  subject  are  briefly  recounted  here. 

In  the  normal  subject  abdominal  pressure  is  nil  when  the 
patient  is  lying  upon  the  back,  but  on  assuming  the  sitting 
or  standing  position  it  increases  to  18  mm.  Tension  of  the 
abdominal  w^all  in  maintaining  the  upright  position  is 
sufficient  to  account  for  the  change,  the  weight  of  the  intes- 
tines not  being  great  enough  to  produce  the  effect. 

Squatting  by  compressing  the  viscera  increases  the 
pressure  to  20  mm. 

Inspiration  in  the  recumbent  position  shows  5  mm.  In 
the  passive  state  the  abdominal  walls  are  more  or  less  relaxed, 
and  yield  to  diaphragmatic  displacement,  the  reading, 
therefore,  indicates  normal  muscular  tonicity.  When  sitting 
or  standing  the  muscles  are  tense,  and  resist  the  force  of  the 
diaphragm  to  a  greater  degree,  and  cause  in  these  tw^o 
positions  respectively  18  and  30  mm.  of  pressure.  Upon 
the  other  hand  expiration  in  all  postures  mentioned  failed 
to  show  any  pressure  whatever. 

In  coughing  or  straining  at  stool  the  muscles  are  more 
rigid  and  diaphragmatic  contraction  is  greater;  here,  registra- 
tion shows  40  and  30  mm. 

If  the  testing  bag  is  placed  in  the  vagina  beneath  the 
cervix  it  will  indicate  20  mm.  less  pressure  than  the  abdomen 
before  the  pelvic  floor  begins  to  bulge;  but  when  full  dis- 
tention occurs  the  reading  on  the  scale  reaches  the  maximum 
(average  80  mm.  coughing). 

The  interpretation  of  this  is,  the  uterine  ligaments  sustain 
25  per  cent,  of  intra-abdominal  strain;  beyond  that  they 
stretch  sufficiently  to  transmit  it  to  the  levator  muscle  and 
its  contiguous  fascia. 

In  lacerations  of  the  perineum  with  cystocele  and  rectocele 
little  or  no  force  is  registered  unless  firm  counter  pressure 
is  made  with  perineal  pad  or  until  the  patient  sits  upon 
some  hard  substance. 
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In  such  circumstances  the  full  force  from  the  abdomen 
is  measured  in  the  vagina  and  at  the  site  of  the  lacerated 
perineum.  If  the  abdominal  walls  are  much  relaxed  the 
pressure  is  less,  for  diaphragmatic  displacement  is  dissipated 
before  the  abdominal  muscles  are  put  upon  strain  sufficient 
to  create  resistance.  With  the  abdomen  firmly  bandaged 
and  perineal  counterpressure  employed  the  test  will  show 
vaginal  pressure  equal  to  the  abdominal. 

Wherever  there  is  force  there  is  resistance,  and  this  brings 
us  first  to  a  brief  review  of  the  arrangements  and  anatomy 
of  the  supports  of  the  organs  contained  within  the  pelvis. 
For  instance,  the  lumbar,  transversalis,  and  iliac  fascise 
line  the  abdomen  external  to  the  peritoneum  and  extending 
downward  become  contiguous  with  the  pelvic  fascia,  which 
lines  the  pelvic  cavity.  It  is  attached  to  the  bony  framework 
of  the  pelvis;  in  front  to  the  body  of  the  pubic  bone  as  far 
forward  as  the  lower  border  of  the  symphysis,  on  the  sides 
to  the  iliopectineal  line,  posteriorly  just  above  the  attach- 
ment of  the  pyriformis,  and  is  finally  lost  on  the  anterior 
surface  of  the  sacrum. 

In  its  descent  it  divides  into  several  layers  the  principal 
ones  being  the  obturator  and  rectovesical.  The  latter 
passes  downward  over  the  inner  surface  of  the  levator  ani 
muscle  to  join  the  fascia  of  the  opposite  side,  effectually 
closing  the  lower  end  of  the  immense  fibrous  bag. 

One  layer  of  the  rectovesical  fascia  is  reflected  over  the 
bladder  and  becomes  its  fibrous  coat.  Another  layer  is 
reflected  on  to  the  uterus  and  curves  backward  external  to 
the  pouch  of  Douglass  and  is  firmly  attached  to  the  ischial 
spine  on  either  side. 

In  its  descent  in  the  pelvis,  the  pelvic  fascia  forms  a  true 
and  a  false  bottom  to  the  fibrous  bag  above  referred  to. 
The  true  bottom  contains  the  several  sheets  in  the  pelvic 
floor,  the  deep  pelvic,  the  triangular  ligaments,  and  the 
rectovesical  fascia  in  its  relation  to  the  levator  ani  muscle. 


Fig.  1. — ^When  testing  intra-abdominal  pressure  the  collapsed  bag 
was  put  within  the  inverted  sac  of  suitable  postoperative  or  other 
hernias  free  from  obstructive  adhesions. 


Fig.  1  plus.— The  uterus  in  backward  and  downward  displacement 
describes  an  arc,  the  radius  of  which  is  represented  by  the  round  liga- 
ments, and  the  radius  of  an  arc  is  constant.  Their  function  is  to  hold 
the  fundus  forward  and  to  maintain  its  even  balance  in  the  pelvis. 


Fig.  2. — The  inferior  uteropelvic  ligaments,  being  attached  to  the 
side  of  the  cervieocorporeal  junction  and  walls  of  the  pelvis  above  the 
obturator  muscle  and  lying  in  the  plane  of  the  broad  ligaments,  exert 
an  upward  and  lateral  traction  and  have  a  tendency  to  prevent  down- 
ward and  backward  motion  of  the  uterus  in  the  direction  of  its  long 
axis.  They  do  not  act  as  aids  to  the  uterosacrals  in  holding  the  cervix 
in  the  posterior  section  of  the  pelvis  except  as  counter-tractors.  See  also 
Hg.  2  plus. 


Fig.  2  plus. — The  uteropelvic  ligaments  do  not  hold  the  neck  in  the 
hollow  of  the  sacrum  as  claimed  by  some  authors,  on  accoimt  of  the 
relations  here  described,  or  if  the  lateral  traction  is  sufficient  to  exert 
such  an  influence  it  is  so  limited  that  very  shght  relaxation  of  them  will 
permit  the  lower  segment  of  the  uterus  to  advance  to  the  vaginal  orifice. 


Fig.  4. — Parts  of  the  uterus  exposed  to  pressure  coincide  with  its 
peritoneal  coverings.  Its  area  on  the  lower  pole  is  represented  bj' 
units  1,  2,  and  parts  of  0  and  3,  while  4,  5,  6,  7  stand  for  the  upper 
pole,  there  being  one  unit  excess  on  the  latter. 


Fig.  5. — Added  to  this  is  the  strain  of  abdominal  pressure  as  indicated 
by  all  the  units  in  contact  with  the  peritoneum  of  the  bladder,  uterus, 
and  Douglas'  pouch  (1,  2,  3,  4,  5,  6,  and  7).  The  cumulative  effect  of 
these  is  an  overburden  far  in  excess  of  the  normal  25  per  cent. 


Fig.  6. — This  diagram  exhibits  the  retroverted  uterus.  In  this  posi* 
tion  the  units  (1,  2,  3,  4,  5,  6,  7,  8,  and  9)  cover  the  entire  pelvic 
peritoneum  and  indicate  that  the  pelvic  organs  are  subjected  to  the 
maximum  strain  originating  in  the  abdomen.  This  strain  is  augmented 
in  the  erect  position  by  gravitation. 
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etc.  The  false  bottom  is  formed  by  the  reflected  sheets  of 
the  rectovesical  and  deep  pelvic  which  support  the  bladder, 
uterus,  and  rectum,  and  contribute  to  the  component  parts 
of  certain  ligaments  of  the  pelvic  organs. 

The  structures  entering  into  the  formation  of  the  pelvic 
floor  are  designated  as  the  buoyant  supports,  while  the 
false  bottom  in  connection  with  the  ligaments  is  the  sus- 
pensory support  of  the  pelvic  organs.  Nature  in  this  way 
has  made  double  protection  against  the  stress  of  intra- 
abdominal strain,  and  provided  for  its  gradual  dispersion 
to  the  side  walls  and  floor  of  the  pelvis,  thus  eliminating 
the  shock  of  sudden  contact  with  unyielding  surfaces  and 
liability  to  laceration  of  ligaments,  peritoneum,  etc.,  that 
might  occur  under  the  influence  of  violence.  \Yith  these, 
this  paper  will  deal  briefly,  attention  being  confined  prin- 
cipally to  the  ligaments  of  the  uterus. 

Deaver  describes  them  as  being  of  two  Idnds,  false  and 
true.  The  first  are  peritoneal  folds,  so  well  known  that  they 
need  not  be  mentioned  here.  The  latter,  the  round,  utero- 
pelvic  and  the  uterosacral  ligaments,  are  made  up  of  fibrous 
and  muscular  tissue,  and  on  that  account  concern  us  most. 

They  are  unstriped  muscular  prolongations  from  the 
uterus,  therefore  are  affected  and  behave  in  a  manner  not 
unlike  the  uterine  muscularis.  They  become  softened  and 
relaxed  in  similar  circumstances,  and  suffer  the  effects  of 
puerperal  infection  when  it  extends  to  the  peritoneum  or 
parametrium.  They  may  even  become  thickened  or  hyper- 
trophied  in  pregnancy  and  in  chronic  inflammatory  (vascular) 
conditions  of  the  cervix,  such  as  carcinoma,  and  be  mistaken 
for  an  extension  of  the  disease. 

In  health  the  muscle  lends  elasticity  to  the  ligaments, 
not  the  contractility  that  is  characteristic  of  voluntary 
muscle  but  resiliency.  It  contributes  to  motion  and  rebounds 
and  assists  in  controlling  physiological  mobility  of  the 
uterus.    But  one  of  its  main  uses  is  capability  of  hypertrophy 
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and  participation  in  bearing  the  increasing  weight  in  the 
early  months  of  pregnancy. 

These  ligaments  in  pairs  possess  individual  functions.  The 
round  ligaments  running  from  the  cornua  upward,  outward, 
and  forward  to  the  inguinal  canal  are  so  placed  that  they 
cannot  effect  a  sustaining  influence  upon  the  uterus  in  the 
normal  position,  nor  are  they  put  upon  severe  strain  until 
the  cervix  protrudes  from  the  vagina,  for  the  uterus  in  its 
backward  and  downward  displacement  describes  an  arc, 
the  radius  of  which  is  represented  by  this  pair  of  ligaments 
and  the  radius  of  an  arc  is  constant  (Fig.  1  plus).  Their 
function  is  to  hold  the  fundus  forward  and  to  maintain  its 
even  balance  in  the  pelvis. 

But  when  imperfectly  developed,  relaxed,  or  elongated 
they  fail  in  this  specific  function;  then  from  the  effect  of 
posture  or  excessive  distention  of  the  bladder,  etc.,  retro- 
flexion occurs. 

The  superior  uteropelvic  ligaments,  extending  from  a 
point  below  the  attachment  of  the  Fallopian  tubes  to  the 
uterus  outward  to  the  lateral  walls  of  the  pelvis,  possess  a 
limited  range  of  utility.  They  are  extremely  small,  and 
from  their  points  of  attachment  and  from  the  naturally 
relaxed  state  of  the  upper  border  of  the  broad  Hgaments, 
can  take  no  part  in  directly  holding  up  the  pelvic  organs. 
Like  the  round  ligaments  they  act  as  guys  to  the  top  of  the 
womb. 

The  inferior  uteropelvic  ligaments,  being  attached  to  the 
side  of  the  cervicocorporeal  junction  and  walls  of  the  pelvis 
above  the  obturator  muscle  and  lying  in  the  plane  of  the 
broad  ligaments  (Fig.  2),  exert  an  upward,  forward  and 
lateral  traction,  and  have  a  tendency  to  prevent  do\STiward 
and  backward  motion  of  the  uterus  in  the  direction  of  its 
long  axis.  They  do  not  act  as  aids  to  the  uterosacrals  in 
holding  the  cervix  in  the  posterior  section  of  the  pelvis 
except  as  counter-tractors  (Fig.  2  plus). 
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A  line  passing  along  one  of  these  muscles,  through  the 
cervix  and  up  to  the  other  would  be  angled  at  the  point  where 
it  traverses  the  neck  of  the  uterus.  The  cervix,  therefore, 
may  be  said  to  be  sitting  in  a  swing  formed  by  these  two 
bands  of  muscular  tissue,  and,  so  far  as  their  control  is 
concerned,  might  swing  back  and  forth  with  little  restraint. 
They  do  not  hold  the  neck  in  the  hollow  of  the  sacrum  as 
claimed  by  some  authors,  on  account  of  the  relations  here 
described,  or  if  the  lateral  traction  is  sufficient  to  exert  such 
an  influence  it  is  so  limited  that  very  slight  relaxation  of 
them  will  permit  the  lower  segment  of  the  uterus  to  advance 
to  the  vaginal  orifice. 

Anatomists  with  few  exceptions  describe  the  uterosacral 
ligaments  in  common,  and  agree  that  they  are  flat,  muscular 
bands  extending  from  the  junction  of  the  body  and  cervix 
of  the  uterus  to  the  articulation  of  the  second  and  third 
sacral  bones  or  to  the  sacrum  opposite  the  lower  border  of 
the  sacroiliac  joint. 

"The  muscular  fibers  which  run  in  the  uterosacral  liga- 
ments are  more  or  less  continuous,  not  only  with  the  fibers 
of  the  uterus,  but  with  the  muscular  fibers  about  the  region 
where  the  ureters  enter.  There  are  also  muscular  bundles 
running  from  the  sides  of  the  bladder — below  where  the  ureter 
enters — to  the  vagina,  and  again  from  the  vagina  to  the 
walls  of  the  rectum"  (McKay,  p.  223). 

Motion  imparted  to  the  uterus  by  superimposed  force 
puts  these  bands  upon  a  strain  in  the  direction  of  their 
longest  dimensions.  The  neck  of  the  uterus  cannot  move 
forward  without  relaxation,  or  unless  the  pressure  is  sufiicient 
to  stretch  them.  They,  therefore,  limit  motion  of  the  lower 
pole  of  the  uterus  and  maintain  it  in  a  more  or  less  fixed 
position  in  the  posterior  part  of  the  pelvis.  They  preserve 
the  balance  and  equalize  the  strain  in  front  and  behind  the 
uterus,  maintain  the  normal  size  of  Douglas'  pouch,  and 
help  to  turn  the  body  and  fundus  of  the  uterus  forward 
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in  such  a  way  that  intra-abdominal  pressure  is  exerted  upon 
its  posterior  surface  with  a  tendency  to  ante  vert  the  organ. 

The  principal  parts  of  the  buoyant  supports  or  pelvic 
floor  are  the  levator  ani  muscle  (including  the  coccygeus), 
the  rectovesical  and  deep  pelvic  fasciae,  the  triangular 
ligaments,  and  the  coccyx. 

The  periphery  of  the  levator  muscle,  being  attached  to  the 
sides  of  the  pelvis  and  its  central  portion  to  the  coccyx, 
is  deeply  concaved,  and  resembles  a  bowl  with  its  rim  tilted 
forward  and  upward,  the  plane  of  which  cuts  the  horizon 
at  an  angle  of  about  forty-five  degrees.  The  central  portion 
of  its  concaved  bottom  is  behind  the  anus;  the  bowl-like 
muscle,  therefore  is  represented  as  lying  upon  its  side, 
through  which  the  rectum  and  vagina  pass.  These  two 
canals  incline  upward  and  backward  at  sharp  angles  to 
the  side  of  the  muscular  bowl,  and  lie  directly  upon  its 
inner  surface.  The  uterus  and  the  bladder  rest  upon  both 
of  them.  The  uterus,  inclined  as  here  described,  lies  nearly 
parallel  to  the  pubo-rectal  portion  of  the  muscle  and  quite 
parallel  to  the  external  margins  of  the  vaginal  orifice.  Its 
anterior  surface  is  then  presented  to  the  sides  of  this  muscular 
bowl  and  the  vaginal  outlet. 

Under  excessive  strain  it  would  be  driven  down  upon  the 
bladder  and  vagina,  and  in  turn  would  force  them  upon 
the  levator  muscle  and  to  the  vaginal  introitus,  covering 
the  latter  with  its  broadest  dimensions,  and  not  with  its 
wedge-like  extremity  (the  cervix)  and  effectually  blocks 
its  own  expulsion.  The  pelvic  floor  is  so  constructed  that 
it  becomes  the  greatest  support  of  the  pelvic  viscera,  taking 
75  per  cent,  of  the  strain. 

Having  set  up  the  principles  of  force  and  resistance,  the 
physical  features  involved  now  require  attention. 

Pressure  contained  within  a  cavity  exerts  its  influence  in 
all  directions  equally,  and  can  be  no  greater  than  the  weakest 
point  of  the  container  for  it  seeks  the  direction  of  least 
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resistance.  If  a  ball  be  placed  in  a  closed  cylinder  surrounded 
with  water  or  other  fluid,  and  subjected  to  pressure,  the 
force  will  be  distributed  equally  over  the  surface  of  the 
ball. 

If,  in  place  of  the  water,  the  ball  be  surrounded  by  numer- 
ous rubber  bags  or  tubes  containing  water  and  air  the  effect 
will  be  the  same.  If,  in  place  of  the  ball,  the  uterus  be 
substituted,  the  pressure  within  the  container  would  be 
expended  upon  it  in  identically  the  same  way.  Further, 
if  the  closed  cylinder  be  substituted  by  the  abdominal 
and  pelvic  cavities,  and  the  intestines  be  represented  as 
taking  the  place  of  the  rubber  tubes,  it  will  be  apparent 
that  the  effect  of  pressure  within  the  abdominal  cavity  is 
not  unlike  that  exerted  upon  the  ball  in  the  cylinder;  that 
is,  an  equal  distribution  of  pressure  above,  behind,  and  in 
front  of  the  uterus  or  upon  all  of  its  exposed  parts  (Fig.  3).' 

If  the  pelvic  supports  were  absolutely  rigid,  it  would  be 
contrary  to  any  known  law  of  physics  for  intra-abdominal 
pressure  to  disturb  the  position  of  the  uterus.  But,  as  such 
is  not  the  case,  and  since  it  has  been  shown  that  abdominal 
dynamics  do  influence  the  pelvic  organs,  some  change  in  the 
position  or  relation  of  the  structures  below  and  external 
to  the  pelvic  peritoneum  must  take  place  before  this  force 
can  alter  the  balance  of  the  uterus. 

Then,  as  the  tendency  of  abdominal  pressure  is  to  drive 
the  pelvic  organs  and  floor  of  the  pelvis  directly  before  it, 
the  weaker  parts  become  the  most  impressed  while  the  more 
fixed  tissues  suffer  the  least  displacement. 

In  changing  conditions,  the  surface  of  the  uterus  exposed 
to  pressure  varies,  which  circumstances  necessitates  a 
comparison  of  the  dynamic  influence  on  different  parts  of 
that  organ.  This  we  can  do  by  relative  expressions  only, 
on  account  of  inability  accurately  to  measure  the  surface 

1  This  was  illustrated  by  an  adjustable  picture  too  complicated  to 
print. 
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of  the  pelvic  peritoneum,  and  accordingly  a  system  of 
units  has  been  adopted  to  take  the  place  of  customary 
notations  in  pounds,  ounces,  etc. 

In  this  matter  effects  must  be  reckoned  with  respect  to 
the  centre  around  which  the  uterus  rotates  in  backward 
and  downward  displacements.  It  is  located  near  the  internal 
OS  at  the  attachment  of  the  uterosacral  ligaments,  its  axis 
lies  transversely  in  the  base  of  the  broad  ligaments.  I  have 
called  it  the  pivotal  point. 

As  the  uterus  is  balanced  on  this  point,  by  reason  of  its 
posterior  ligamentous  attachments,  comparison  of  pressure 
upon  its  lower  and  upper  poles  must  be  made  with  this 
centre  as  a  line  of  demarkation  between  the  two  extremities. 

Parts  of  the  uterus  exposed  to  pressure  coincide  with 
its  peritoneal  coverings.  Its  area  on  the  lower  pole  is  repre- 
sented by  units  1,  2,  and  parts  of  0  and  3,  while  4,  5,  6,  7 
(Fig.  4)  stand  for  the  upper  pole,  there  being  one  unit 
excess  on  the  latter.  It  is  the  longest,  and  its  forward 
tilting  has  been  described  as  a  lever-like  action.  This 
action  is  much  increased  when  the  superior  borders  of 
the  broad  ligaments  are  sufficiently  relaxed  to  let  the 
corpus  uteri  lie  upon  the  bladder,  for  the  pressure  area  of 
these  ligaments  is  greater  behind  than  in  front;  stress, 
therefore,  would  force  the  body  of  the  uterus  and  bladder 
against  the  levator  muscle  and  over  the  vaginal  orifice. 

But  when  the  bladder  is  distended  or  when  intestines 
lie  between  it  and  the  uterus,  abdominal  pressure  is  trans- 
mitted through  them  to  the  anterior  part  of  the  uterus; 
thus  the  four  units  10,  11,  12,  and  13  (exerting  a  lifting 
effect)  neutrahze  units  4,  5,  6,  and  7  behind  the  corpus. 
The  lever-like  action  is  reversed,  for  pressure  in  the  cul- 
de-sac,  1,  2,  and  parts  of  0  and  3,  carries  the  lower  pole 
forward  and  the  upper  pole  moves  to  the  rear. 

This  clearly  indicates  the  use  of  the  round  ligaments,  for 
without  them  to  hold  the  fundus  in  position  the  difference 
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of  pressure  favoring  forward  inclination  of  the  uterus  might 
be  easily  overcome.^ 

Inspection  of  Fig.  5  discloses  the  fact  that,  no  longer 
occupying  the  anterior  segment  of  the  pelvis,  the  uterus 
is  not  subject  to  forcible  displacement  against  the  bladder 
and  levator  ani  muscle,  nor  of  imparting  to  the  pelvic  floor 
75  per  cent,  of  incumbent  stress,  but  that  its  own  weight 
rests  upon  the  broad,  uteropelvic,  and  uterosacral  ligaments. 
Added  to  this,  is  the  strain  of  abdominal  pressure  as  indi- 
cated by  all  the  units  in  contact  with  the  peritoneum  of  the 
bladder,  uterus,  and  Douglass'  pouch  (1,  2,  3,  4,  5,  6,  and  7). 
The  cumulative  effect  of  these  is  an  overburden  far  in 
excess  of  the  normal  25  per  cent 

The  testing-bag  shows  in  place  of  20  mm.  of  pressure  being 
sustained  by  the  ligaments,  that  almost  the  full  amount 
of  intra-abdominal  pressure  is  registered  in  the  upper 
extremity  of  the  vagina. 

The  base  of  the  broad  ligaments  being  no  longer  restrained 
by  the  presence  of  the  corpus  uteri  between  it  and  the  pubic 
bone,  swing  forward  and  divert  the  greater  strain  to  the 
uterosacral  hgaments. 

With  forward  movement  of  these  ligaments  there  is  an 
increase  in  the  area  of  the  pouch  of  Douglass,  and  a  con- 
sequent increase  of  pressure.  The  larger  the  pouch  grows, 
the  greater  the  force  behind  the  uterus;  the  increased 
number  of  pressure  units  behind  the  cervix  drive  it  forvs'ard, 
the  inferior  uteropelvic  ligaments  pull  the  lower  pole  forward, 
the  posterior  ligaments  give  way,  the  pivotal  point  moves 
downward  and  advances  to  a  position  anterior  to  the  centre 
of  gravity  of  the  uterus.    Pressure  units  in  front  and  behind 

^  It  also  explains  the  reason  girls  and  young  women  with  immature 
development  or  slight  infantilism  are  so  frequently  subjected  to  retro- 
displacement.  And  I  may  add  that  the  lack  of  development  in  the 
body  of  the  uterus  results  in  decrease  of  pressure  area  behind  the  corpus 
and  coincidentally  a  relative  increase  of  pressure-bearing  surface  in 
pouch  of  Douglas,  or  a  reversal  of  normal  scat  is. 
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the  body  neutralize  each  other,  and  the  balance  of  the 
uterus  being  thus  disturbed  it  next  assumes  the  position  of 
retroversion. 

Fig.  6  exliibits  the  retroverted  uterus.  In  this  position 
the  units  (1,  2,  3,  4,  5,  6,  7,  8,  and  9)  cover  the  entire 
pelvic  peritoneum  and  indicate  that  the  pelvic  organs 
are  subjected  to  the  maximum  strain  originating  in  the 
abdomen.  This  strain  is  augmented  in  the  erect  position 
by  gravitation.  The  uterus  is  in  the  axis  of  the  vagina 
(between  fifty  and  sixty  degrees  to  the  horizon),  and  prone 
to  slip  almost  directly  downward. 

Conditions  are  now  changed,  the  uterus  no  longer  produces 
the  ball  valve  action  over  the  vaginal  orifice,  the  pressure- 
bearing  area  behind  the  base  of  the  ligaments  is  no  longer 
counterbalanced  by  that  anterior  to  it;  but  the  combined 
force  of  the  two  sections  represented  by  the  units  or  the 
entire  pelvic  area  is  applied  directly  to  the  bladder  and 
anterior  surface  of  the  uterus  as  it  lies  in  the  hollow  of  the 
sacrum. 

Change  in  the  tissue,  such  as  softening  from  relaxation 
and  venous  stasis,  interfere  with  nutrition  and  decrease 
resistance.  The  conditions  are  similar  to  those  of  the  post- 
puerperal  displacement  except  for  the  effect  produced  by 
infection,  inflammatory  lesions,  lacerations,  etc. 

The  mucosa,  connective-tissue,  and  fascia  become  edema- 
tous; glandular  secretions  increased,  infection  is  invited; 
the  result  is  disease  of  the  endometrium,  glandular  pro- 
liferation, round-cell  infiltration,  and  hypertrophy  of  mucosa, 
or  perhaps  chronic  metritis,  fibrous  deposit,  atheromatous 
vessels,  hemorrhage,  etc.  The  vagina  becomes  redundant 
and  throwTi  into  folds,  the  anterior  wall  slips  down  in  advance 
of  the  uterus  and,  forcing  up  the  trigonum,  passes  beneath 
it  into  the  ostium  vaginse,  the  latteral  ligaments  of  the  bladder 
become  relaxed  and  if  the  suspensory  ligaments  are  much 
impaired  the  neck  of  the  bladder  may  rotate  under  the 
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pubic  arch  in  advance  of  the  developing  cystocele.  The 
uterus  becomes  prolapsed,  the  uterosacral  ligaments  effaced, 
and  the  broad  ligaments  are  subjected  to  excessive  pressure. 
The  inferior  uteropelvic  ligaments  are  now  subjected  to 
greatest  strain  and  the  round  ligaments  can  offer  no  restraint 
until  extrusion  of  the  cervix  occurs. 

At  this  stage  the  restraining  force  preventing  extrusion 
devolves  upon  the  overstretched  broad  ligaments  and  the 
peritoneum  and  with  little  effect,  for  the  full  force  of  intra- 
abdominal pressure  is  measured  at  the  vaginal  orifice. 

The  posterior  vaginal  walls  coincidentally  with  the  anterior 
drops  for  a  short  distance,  but  is  retarded  by  its  attachments 
to  the  rectum,  and  indirectly  by  its  lateral  ligaments  when 
they  reach  a  line  between  the  ischial  spines.  In  this  new 
location  they  become  tense  and  not  being  subjected  to  much 
pressure  act  as  a  check  on  the  descent  of  this  part  of  the 
vagina.  But  on  further  advance,  these  attachments  feel 
abdominal  strain,  and  follow  the  uterus  in  its  outward 
passage. 

So  much  for  the  effects  of  pressure  upon  the  ligaments  of 
the  uterus  in  ordinary  circumstances,  but  now  let  us  turn  to 
the  consideration  of  cases  having  their  beginning  in  lesions 
of  the  floor  of  the  pelvis. 

The  perineum  may  be  likened  to  the  centre  stone  in  an 
inverted  arch,  but  in  the  place  of  the  crushing  force,  it 
sustains  a  tensile  strain.  The  decussating  fibers  of  the 
levator  ani  muscle  attached  to  the  anterior  surface  of  the 
anal  segment  of  the  rectum,  the  rectovesical  fascia,  and  the 
triangular  ligament  (constituting  the  most  important  parts 
of  the  perineum)  act  as  a  bond  holding  the  two  halves  of  the 
levator  ani  muscle  together  between  the  rectal  and  vaginal 
outlets.  Pressure  tests  show  an  average  of  80  mm.  in  the 
abdominal  cavity,  60  mm.  beneath  the  cervix,  40  mm.  on 
the  inside  of  the  perineum  and  20  mm.  on  its  external  surface 
before  it  reaches  full  distention,   and   zero  when  bulging 
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is  complete.  Therefore,  it  will  be  observed  that  the  peri- 
neum must  sustain  40  mm.  of  pressure,  and  actually  bears 
two-thirds  of  the  burden  measured  beneath  the  cervix, 
or  50  per  cent,  of  abdominal  strain.  Bid  when  the  perineum 
is  destroyed  pressure  tests  show  full  intra-abdominal  strain 
at  the  vaginal  orifice.  The  reason  for  this  is  that  the  two 
sides  of  the  levator  muscles  separate,  the  abnormally  large 
vaginal  orifice  offers  no  resistance,  and  the  pelvic  organs 
are  held  by  their  ligaments  and  other  suspensory  attachments 
only  (the  support  below  being  removed).  Normally  the 
levator  muscles  draw  the  perineum  forward  and  beneath 
the  bladder  until  the  posterior  commissure  reaches  the 
trigonum,  which  covers  the  outlet  like  a  lid  to  a  box.  In 
lacerations  of  the  perineum  this  effect  is  lost.  The  loose  por- 
tion of  the  vesicovaginal  septum  posterior  to  the  trigonum 
(that  part  in  which  the  connective-tissue  permits  the  bladder 
to  move  easily  on  the  vagina)  slips  forward,  and,  becoming 
more  or  less  edematous,  passes  beneath  the  trigonum,  and 
protrudes  from  the  vagina.  As  it  develops,  it  draws  the 
neck  of  the  bladder  and  the  uterus  downward.  If  the  rectal 
sheath  has  been  torn  when  subjected  to  elongation,  coinci- 
dentally  with  distention  of  the  perineum  in  labor,  or  if 
meshing  of  its  fibers  has  occurred,  the  rectum  rolls  forward 
and  outward  for  the  lack  of  perineal  support,  the  thin 
walls  of  the  rectum  being  unable  to  sustain  the  intrarectal 
pressure  which  at  times  is  equal  to  the  abdominal.  When 
dealing  with  lacerations  we  must  not  be  unmindful  that  they 
are  frequently  associated  w'ith  puerperal  infection.  Inflam- 
matory softening  is  not  confined  to  the  uterus,  but  it  involves 
the  ligaments  and  arrests  the  process  of  involution;  they 
become  relaxed  and  incapable  of  supporting  the  uterus. 
It  lies  in  the  hollow  of  the  sacrum,  consequently  this  class 
of  cases  frequently  begin  with  retroversion.  They,  however, 
follow  a  similar  course  to  those  described  except  that  changes 
take  place  more  rapidly,  and,  there  being  a  greater  relaxation 
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of  fascia,  the  rectum  is  disposed  to  slip  forward  in  advance 
of  the  cystocele. 

I  might  add  that  there  are  exceptions  to  the  general  rule 
in  regard  to  the  causes  of  displacement  of  the  pelvic  organs, 
but  it  is  not  the  purpose  of  this  paper  to  deal  with  cases 
having  their  origin  in  new  growths  and  other  specific 
pathological  lesions,  nor  is  it  intended  to  account  for  the 
influence  of  adhesions  to  the  uterus,  etc. 


NOTES  ON  VESICO-UTERINE  TRANSPOSITION 


By  Thomas  J.  Watkins,  M.D. 
Chicago 


My  experience  with  the  operation  of  vesico-uterine 
transposition  for  cystocele  and  uterine  prolapse  dates  from 
January  28,  1898,^  since  which  time  approximately  275 
cases  have  been  operated.  Difficulties  which  have  been 
encountered  in  an  effort  to  follow  these  patients  make 
impossible  a  satisfactory  report  on  the  present  condition 
of  more  than  104  cases.  There  has  been  no  recurrence  of 
cystocele  in  any  of  the  cases.  Thirteen  of  the  patients  have 
had  some  recurrence  of  the  uterine  prolapse.  This  recur- 
rence has  consisted  in  protrusion  of  the  fundus  uteri  or  of 
the  cervix.  In  two  cases  where  the  uterus  was  senile  and 
very  small  the  fundus  and  cervix  have  appeared  at  the 
vulvar  orifice.  These  partial  failures  are  almost  always 
due  to  faulty  judgment  at  the  time  of  operation,  and  can 
be  remedied  by  a  minor  secondary  operation.  Necessary 
modifications  in  technique  to  meet  the  requirements  of 
individual  cases  will  now  be  considered  under  important 
features  in  technique  and  excision  of  parts  of  the  uterus. 

Important  Features  in  Technique.  1.  Blunt  Dis- 
section icith  Scissors.  Blunt  dissection  with  scissors  is  of 
much  service  in  separating  the  vaginal  mucosa  from  the 
bladder  and  the  bladder  from  the  cervix  as  well  as  in  sepa- 
ration of  the  vaginal  mucosa  from  the  rectum  in  perform- 

1  Amcr.  Gyn.  and  Obs.  Jour.,  1899. 


THOMAS  J.  WAT  KINS  253 

ing  perineorrhaphy.  With  a  little  care  the  plane  of  fascia 
between  these  structures  is  easily  found,  and  thereafter  the 
dissection,  is  readily  done  in  tissues  almost  free  from  hemor- 
rhage. In  case  difficulty  is  encountered  in  finding  the 
plane  of  fascia  a  short  longitudinal  incision  will  expose  it. 

2.  The  Transverse  Incision.  The  transverse  incision  in 
front  of  the  cervix  should  be  freely  made  to  facilitate  deliv- 
ery of  the  uterus  and  favor  free  backward  and  upward 
replacement  of  the  cervix  when  the  fundus  is  anteverted. 
All  bleeding  vessels  should  be  ligated  at  this  time,  as  they 
are  not  easily  accessible  after  delivery  of  the  body. 

3.  Incision  of  the  Peritoneum.  After  the  bladder  has 
been  separated  from  the  cervix  by  blunt  dissection  a  long, 
narrow  retractor  is  inserted  to  elevate  the  cervix  and  expose 
the  peritoneun.  The  vesico-uterine  fold  of  peritoneum  is 
now  readily  grasped  with  tissue  forceps  and  incised. 

4.  Delivery  of  the  Body  of  the  Uterus.  In  delivering  the 
uterus  the  fundus  should  be  brought  out  first,  as  the  diame- 
ters of  the  fundus  are  much  less  than  of  the  anterior  wall 
of  the  uterus.  If  the  uterus  is  very  large  or  the  case  is  com 
plicated  by  fibroids  or  disease  of  the  adnexa,  median  longi- 
tudinal section  through  the  anterior  wall  of  the  cervix  and 
lower  uterine  segment  will  facilitate  incision  of  the  peri- 
toneum and  delivery  of  the  body  of  the  uterus. 

5.  Excision  of  Parts  of  the  Vaginal  Flaps.  The  hj-per- 
trophied  mucous  membrane  that  is  frequently  found  near 
the  urethra  should  be  sufficiently  excised  to  prevent  subse- 
quent protrusion.  Enough  of  the  vaginal  flaps  should  be 
excised  to  dispose  of  redundant  tissue,  but  enough  must  be 
left  to  allow  approximation  without  tension.  The  anterior 
lip  of  the  cervix  is  now  amputated. 

6.  The  Suture.  The  first  suture  should  be  so  placed  that 
the  hernial  opening  of  the  bladder  will  be  obliterated  by  the 
transposed  uterus.  If  a  urethrocele  is  present  the  suture 
should  be  passed  through  the  vaginal  flaps  so  that  when 
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tied  it  will  draw  and  hold  the  urethra  in  its  normal  loca- 
tion. Before  tying  the  first  suture  the  uterus  is  reposited 
suflBciently  to  avoid  strangulation.  Careful  observation 
will  show  the  presence  of  considerable  submucous  con- 
nective tissue,  which  if  included  in  the  suture  adds  another 
layer  to  the  already  firm  wound  surface.  Inclusion  of  the 
uterine  or  cervical  tissue  in  each  vaginal  stitch,  as  suggested 
by  Wertheim,^  materially  lessens  the  danger  of  a  recurrent 
prolapse.  The  transverse  vaginal  incision  should  usually 
be  closed  longitudinally  to  lengthen  the  anterior  vaginal 
wall.  A  complete  circular  incision  about  the  cervix,  as 
advocated  in  my  original  paper,  will  permit  insertion  of  the 
suture  so  as  to  further  displace  the  cervix  upward  and 
backward,  and  is  useful  when  the  vagina  has  become  much 
shortened.  Complete  hemostasis  is  essential;  low-grade 
infection  by  vaginal  bacteria  follows  any  considerable 
retention  of  wound  secretion. 

7.  Perineorrhaphy.  The  ultimate  success  of  the  entire 
operation  depends  largel}^  upon  how  efficiently  the  peri- 
neum is  repaired.  The  perineal  repair  should  extend  to  the 
upper  border  of  the  levator  ani,  and  should  include  as  much 
of  the  pubic  portion  of  this  muscle  as  is  possible  without 
too  much  tension  upon  the  sutures  or  excessive  narrowing  of 
the  vagina. 

Modified  Technique.  1.  Excision  of  Part  of  the  Body 
of  the  Uterus.  This  should  be  done  whenever  the  uterus  is 
very  large.  The  excised  portion  should  consist  mostly 
of  the  anterior  uterine  wall  and  in  certain  cases  should 
include  some  of  the  fundus.  Enough  of  the  posterior 
uterine  wall  should  be  left  to  close  the  hernial  opening 
through  which  the  bladder  protrudes.  The  length  of  the 
remaining  portion  of  the  uterus  should  be  sufficient  to  pre- 
vent traction  upon  the  cervix  and  shortening  of  the  vaginal 
canal  when  the  wound  is  closed. 

1  Archiv  f.  Gyn.,  1914,  Bd.  102,  p.  201. 
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2.  Amputation  of  the  Cervix.  This  should  be  done  when 
the  cervix  is  much  hypertrophied,  and  especially  when  very 
long  and  protruding  through  the  vaginal  orifice. 

3.  Excision  of  the  Entire  Uterine  Mucosa.  In  cases  where 
much  of  the  uterine  body  or  cervix  is  excised,  the  operative 
technique  is  simplified  by  excision  of  the  entire  uterine 
mucosa.  Most  of  the  cervical  tissue  can  easily  be  excised 
and  then  the  closure  of  the  wound  will  materially  shorten 
the  broad  ligaments.  After  the  mucosa  is  excised,  the 
uterine  and  vaginal  wounds  are  very  satisfactorily  closed 
by  one  tier  of  figure-of-eight  sutures. 

After-care.  Many  of  the  cases  require  the  use  of  a 
catheter  for  two  or  three  days,  and  occasionally  as  long  as 
they  are  confined  to  bed.  Early  getting  up  in  these  cases  is 
advisable.  Elevation  of  temperature  sometimes  results. 
In  these  cases  the  head  of  the  bed  is  elevated  and  moist 
dressings  are  kept  over  the  vulva.  The  fever  disappears 
soon  after  the  escape  of  some  decomposed  serosanguineous 
discharge. 

A  considerable  number  of  cases  have  some  vesical  irri- 
tation for  two  or  three  weeks.  In  only  one  instance  has 
this  bladder  disturbance  continued.  The  complication 
may  be  the  result  of  catheter  cystitis,  but  is  usually  a  con- 
tinuation of  the  vesical  symptoms  that  antedated  the 
operative  treatment. 

Conclusions.  1.  Vesico-uterine  transposition  should 
be  made  before  much  protrusion  through  the  vaginal  orifice 
results,  as  the  prolapse  rapidly  increases  after  this  takes 
place;  the  more  the  prolapse,  the  greater  the  dangers  of 
recurrences  following  the  operation. 

2.  Vesico-uterine  transposition  cures  cystocele,  the  most 
important  pathological  feature. 

3.  An  occasional  recurrence  of  the  uterine  prolapse  will 
occur,    except  in  cases  where  the  vaginal  canal  can  be 
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practically  obliterated.     This  recurrence,  however,  is  not 
serious,  as  it  is  easily  remedied. 

4.  The  operative  technique  should  be  adapted  to  each 
individual  case. 
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A  STUDY  OF  THE  END-RESULTS  OF  INTER- 
POSITION OF  THE  UTERUS 


By  John  Osborn  Polak,  M.D. 
Brooklyn,  New  York 


Of  the  many  operations  which  have  been  suggested  and 
performed  for  the  cure  of  prolapse  of  the  uterus,  descent 
of  the  vaginal  walls  and  the  accompanying  vesical  hernia, 
none,  unless  it  is  that  described  by  Baldwin,  in  his  thesis 
for  entrance  to  this  Society  in  1912,  have  given  us  such 
satisfactory  results,  as  those  obtained  from  interposition 
or  transposition  of  the  uterus,  when  the  indications  for 
this  procedure  have  been  properly  selected. 

The  Watkin's  operation,  as  described  by  Thomas  J. 
Watkins  of  Chicago,  differs  in  many  ways  from  the  tech- 
nique employed  by  Schauta,  Wertheim,  and  others,  possess- 
ing a  refinement  of  gj^necological  technique,  indigenous  to 
American  surgery.  The  foreigner  has  as  yet  but  a  vague 
conception  of  plastic  surgery,  especially  of  pelvic  plastics, 
neither  does  he  take  into  consideration  the  weight  or  size 
of  the  uterus  he  is  about  to  interpose,  nor  the  Uipe  of 
prolapse  he  is  deaUng  with,  which  perhaps  explains  the 
failures  so  often  reported. 

TJie  normal  supports  of  the  uterus  may  be  enumerated 
as  follows : 

1.  The  uterine  ligaments,  especially  the  uteropehic  and 
uterosacral,  which  maintain  the  cervix  in  its  normal  position. 
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2.  The  pelvic  floor  and  pelvic  fascia,  whicli  make  the 
pelvic  diaphragm. 

3.  The  supporting  action  of  the  adjacent  pelvic  organs. 

4.  The  action  of  the  intra-abdominal  pressure. 

And  finally,  the  axial  relation  of  the  uterus  to  the  vagina. 

The  basic  principle  of  maintaining  the  uterus  in  position 
is  the  retention  of  the  cervix  ivell  back  in  the  holloiv  of  the 
sacrum,  while  the  fundus  rests  on  the  pubic  shelf .  This  depends 
largely  on  the  upward  and  backward  traction  of  the  utero- 
sacral  ligaments,  the  integrity  of  the  fascial  sheets,  and 
the  upward  supporting  action  of  the  pelvic  floor. 

The  Types  of  Prolapse.  Decensus  is  properly  a 
general  intrapelvic  hernia.  Descent  of  the  uterus  is  always 
attended  by  more  or  less  inversion  of  the  vaginal  walls, 
and  always  takes  place  along  certain  cleavage  planes, 
as  for  instance,  the  tissues  may  slip  their  (1)  postpubic 
attachments  and  allow  the  anterior  segment  of  Hart,  including 
the  bladder,  urethra  and  anterior  vaginal  wall  to  prolapse 
through  the  miIvsl  introitus,  or  the  original  injury  may 
be  through  the  (2)  vesical  plate  of  fascia,  allowing  a  hernial 
protrusion  of  the  bladder  (cystocele)  or  to  be  due  to  a  lacera- 
tion through  the  (3)  rectovaginal  sheet  and  the  levator es  ani, 
with  consequent  rectocele,  or  rectal  prolapse,  especially 
when  the  anal  fascia  has  been  included  in  the  injur3\ 

Enteroptosis  and  an  increase  in  intra-abdominal  pressure 
are  factors  which  persist  long  after  any  operation  is  done 
for  prolapse  of  the  uterus  and  therefore  are  potent  causes 
of  relapse.  It  must  not  be  lost  sight  of  however,  that 
descensus  uteri  does  occur  in  women  who  have  never  borne 
children,  or  who  have  never  sustained  sexual  relations. 
In  procidentia  the  vagina  becomes  thickened,  edematous 
and  the  epithelia  become  dry  and  horny,  owing  to  the  fact, 
that  the  inverted  vagina  is  the  seat  of  a  chronic  venous 
stasis  and  is  no  longer  moistened  by  the  cervical 
secretion. 
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The  continued  venous  stasis  produces  permanent  tissue 
changes  in  the  infravaginal  portion  of  the  cervix  and  in 
the  vaginal  walls,  causing  the  cervix  as  a  whole  to  be  greatly 
elongated  and  thickened.  The  body  is  likewise  enlarged, 
the  bladder  is  prolapsed  and  shows  the  morbid  changes 
chronic  catarrhal  inflammation  of  the  mucosa  and  of 
inflammation  of  the  muscular  coat. 

In  the  operative  cure,  therefore,  we  should  take  into 
consideration,  a  study  of  the  types  of  prolapse  to  be  dealt 
with,  for  an  operation  which  is  applicable  to  one  tj'pe  fails 
in  another.  Each  case  should  be  studied  as  to  the  cleavage 
plane  of  its  descent,  the  size  of  the  uterine  body,  the  amount 
of  infra-  or  supravaginal  hypertrophy  of  the  cervix,  the  extent 
of  the  vaginal  inversion,  the  degree  of  the  cystocele  and  rec- 
ede, including  the  edema  and  general  condition  of  the 
vaginal  walls,  the  presence  or  absence  of  adhesions,  adnexal 
tumors,  etc.,  the  degree  of  visceral  ptosis,  and  intra- 
abdominal pressure,  should  also  have  consideration,  and 
finally,  every  patient  with  pelvic  prolapse  should  be  exam- 
ined in  the  standing  posture. 

Interposition  or  transposition  of  the  uterus  may  be  elected 
in  women  past  or  near  the  menopause,  where  the  uterine 
body  is  small,  or  can  be  sufiiciently  reduced  in  size,  and  is 
not  diseased  by  degenerative  changes,  and  when  the  h^'per- 
trophy  of  the  cervix  is  infravaginal  and  the  cystocele  is 
the  chief  complicating  lesion,  provided  the  prolapse  has  not 
occurred  at  the  postpubic  cleavage  plane.  This  may  be 
determined  by  the  position  of  the  urethra  and  a  test  of  its 
attachment  to  the  pubis. 

The  technique  employed  in  our  clinic  consists: 

1.  In  a  high  amputation  of  the  cervix,  except  w^hen  the 
uterus  is  atrophic. 

2.  In  a  longitudinal  incision  through  the  anterior  vaginal 
wall  from  just  behind  the  meatus  to  the  cervix,  each  lateral 
flap  is  grasped  by  a  ring  forceps  and  the  bladder  stripped 
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off  from  its  attachment  to  the  vaginal  wall  in  the  line  of 
cleavage,  by  blunt  dissection. 

The  separation  of  the  bladder  from  its  anterior,  lateral 
and  posterior  attachments,  and  control  of  all  hemorrhage 
by  clamp  and  ligature,  are  the  most  important  steps  in 
this  operation.  The  bladder  is  next  retracted  and  separated 
from  the  anterior  uterine  wall,  and  the  front  of  the  broad 
ligaments,  when  the  vesico-uterine  fold  of  peritoneum  bulges 
into  space  between  the  uterus  and  bladder,  where  it  is 
incised  and  the  blade  of  the  retractor  inserted  into  the 
peritoneal  cavity,  holding  the  bladder  upward  and  forward. 
This  allows  the  operator  to  climb  up  the  anterior  face  of 
the  uterus  with  traction  hooks  and  antevert  the  uterus  under 
the  bladder.  The  adnexa  are  now  thoroughly  explored  and 
given  such  surgical  attention  as  may  be  needed,  or  if  the 
woman  is  still  of  the  child-bearing  age,  the  tubes  may 
be  tied  with  fine  silk  and  excised.  With  the  fundus  drawn 
well  forward  into  forced  anteversion,  the  anterior  fold  of 
of  peritoneum,  making  the  vesico-uterine  pouch  is  sewed  to 
the  posterior  surface  of  the  uterus  just  above  the  internal 
os;  this  makes  the  uterus  extraperitoneal. 

Two  chromic  gut  sutures  are  now  passed  from  the  lateral 
vaginal  wall  on  one  side,  just  posterior  to  the  meatus, 
through  the  anterior  wall  of  the  uterus,  below  the  level 
of  the  round-ligament  insertion  and  out  through  the  lateral 
vaginal  wall  on  the  opposite  side.  The  ends  of  these  two 
sutures  are  clamped,  drawn  taut,  and  held  up  by  an  assis- 
tant, while  the  fascial  layer  of  the  anterior  vaginal  wall 
is  united  by  a  continuous  suture  of  iodized  catgut. 

The  mucosa  is  finally  closed  with  a  series  of  interrupted 
sutures  of  chromic  gut,  so  as  not  to  shorten  the  length  of  tJie 
anterior  vaginal  wall.  Before  the  catgut  sutures  are  tied, 
the  mucosa  posterior  and  to  each  side  of  the  cervix  is  denuded 
and  a  silkworm-gut  suture  is  passed  through  the  area 
including  the  base  of  the  broad  Ugament,  across  the  front 
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of  the  uterus  and  out  through  the  base  of  the  broad  ligament 
of  the  opposite  side.  This  when  tied  lifts  the  cervix  upward 
and  backward,  in  the  manner  suggested  by  Baldwin  in  his 
plication  of  the  anterior  vaginal  wall.  A  high  perineorrhapy 
completes  the  operation. 

The  Causes  of  ]\1orbidity.  In  our  early  experience 
there  was  a  considerable  morbidity  from  this  operation, 
which  was  largely  due  to  our  inexperience  with  the  technique. 
One  of  the  most  troublesome  causes  of  morbidity  was  the 
difficulty  in  securing  loerfect  hemostasis,  resulting  from  the 
wide  lateral  separation  of  the  bladder,  extending  into  the 
venous  plexuses,  just  behind  the  pubic  rami;  hemorrhage 
at  this  point  is  extremely  dijSicult  to  control,  and  if  not 
perfectly  controlled,  results  in  an  intraligamentous  hema- 
toma, which  is  very  liable  to  become  infected.  Several 
of  our  cases  developed  a  lateral  parametritis  and  in  one 
the  uterus  was  embedded  in  a  postoperative  blood  clot 
exudate  for  many  months. 

Injury  to  the  Bladder,  The  bladder  is  liable  to  be 
injured  in  separating  it  from  the  anterior  uterine  wall, 
unless  the  uterovesical  hgament  is  located  and  cut  early 
in  the  dissection.  If  this  is  done  it  is  possible  to  separate 
this  viscus  from  the  uterus  and  front  of  the  broad  ligaments 
without  difficulty.  Fistulse  at  this  point  heal  readily  when 
immediately  sutured,  and  the  bladder  is  drained  with  a 
permanent  catheter. 

Vesical  disturbances  are  not  uncommon  following  inter- 
position, these  are  partly  due  to  displacement  of  the  bladder 
and  the  relation  of  the  uterine  fundus  to  the  vesical  neck, 
and  partly  the  result  of  catheterization,  necessitated  by 
the  vesical  spasm,  consequent  upon  the  irritation  of  the 
perineal  sutures.  Collicystitis,  trachelocystitis,  and  trigo- 
nitis  have  produced  a  train  of  annoying  symptoms. 

The  extreme  anteversion  of  the  body  has  occasionally 
produced   an   angulation   of   the   uterine   canal,   especially 
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wiien  amputation  of  the  .cervix  has  been  omitted,  wath 
resulting  hematometra.  This  compHcation  has  occurred 
in  two  women  past  the  menopause,  in  whom  the  uterus 
was  atrophied,  and  the  cerx-ix  of  a  senile  t\'pe.  Such 
a  uterus  is  normally  retroverted  and  when  the  body  is 
brought  forward  and  fastened  to  the  vaginal  plate  under 
the  bladder,  unless  the  cervix  has  been  amputated,  the 
sound  shows  antifiexion,  not  anteversion,  and  adhesions 
of  the  endometrium  are  likely  to  occur  at  the  point  of 
flexion  and  cause  a  retention  of  the  normal  secretion,  ^-ith 
dilation  of  the  uterine  cavity.  In  our  later  cases,  we  have 
met  this  by  bringing  the  base  of  the  broad  hgaments  in  front 
of  the  short  atrophic  cervix,  and  thus  carrj-ing  it  upward 
in  the  pelvis,  which  results  in  a  straight  anteverted  uterus. 
Pyletitis  has  followed  this  operation  as  an  immediate  post- 
operative complication.  The  colon  bacillus  has  been  the 
causative  factor.  Injury  to  the  vesical  circulation  makes 
the  bladder  more  susceptible  to  infection,  residual  urine 
is  retained  and  ascending  infection  takes  place.  Proper 
preliminary  preparation  of  the  patient  has,  in  our  later 
cases,  prevented  this  lesion.  Preoperative  tissue  depletion 
for  the  reduction  of  edema  by  the  employment  of  posture, 
douches  and  glyceride  tamponades,  etc.,  do  much  toward 
minimizing  the  venous  oozing  which  takes  place  during  the 
separation  of  the  bladder. 

Eighty-two  cases  individually  studied,  make  the  basis 
of  this  report.  All  of  these  women  were  at  or  near  the 
menopause  at  the  time  of  operation,  except  four,  who  were 
in  the  active  child-bearing  period;  and  all,  save  these 
four  who  were  operated  while  still  menstruating  regularly, 
were  sterihzed  by  ligation  of  the  tubes  with  silk  and  excision 
and  suture  of  the  iderine  end  of  the  tube.  These  four  had 
had  very  difficult  previous  labors,  yet  did  not  wish  to  be 
sterilized,  preferring  to  elect  section  in  case  of  subsequent 
pregnancy,  than  go  through  future  infrapelvic  dehveries. 
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Two  postoperative  deaths  are  recorded;  one  from  acute 
uremia,  the  other  from  septic  infection  of  an  intraligamen- 
tous hematoma.  In  all  the  pelvic  floor  was  restored  by  a 
high  levator  myorrhaphy. 

Five  cases  show  a  recurrence  of  the  prolapse,  the  fundus 
having  fallen  forward  through  the  vulvovaginal  introitis, 
owing  to  stretching  of  the  anterior  vaginal  wall.  These 
patients  should  never  have  been  subjected  to  this  operation, 
they  were  errors  of  judgment  for  the  following  reasons: 
In  one  the  uterus  was  too  small  and  senile  to  act  as  a  sup- 
porting bridge;  in  two  the  fundus  was  too  large  and  heavy 
to  be  held  in  position  by  the  atrophied  fascia  of  the  vaginal 
plate;  in  the  other  two  the  vaginal  inversion  was  too  great 
to  be  properly  remedied  by  this  operation  especially,  as  the 
prolapse  had  originally  occurred  in  the  postpubic  cleavage 
plane,  hence  the  urethral  and  periurethral  structures,  includ- 
ing the  apex  of  the  triangular  ligament  afforded  no  pubic 
shelf  on  which  the  anteverted  fundus  could  lie.  All  five 
of  these  women  should  have  been  subjected  to  a  hystero- 
colpectomy.  Sixty  not  only  have  an  anatomical  cure,  but 
are  free  from  all  symptoms  referable  to  the  pelvis.  Nine 
others  have  anatomical  cures  but  are  annoyed  by  pelvic 
symptoms,  referable  to  the  bladder,  lower  abdomen, or  vagina. 

The  large  majority  of  these  patients  have  been  cysto- 
scoped  at  some  time  subsequent  to  this  operation,  and  a 
constant  cystoscopic  picture  has  been  revealed,  i.e.,  there 
has  been  some  infolding  of  the  bladder  base,  the  trigone 
being  elevated  and  injected  above  the  lateral  portions  of 
the  base.  Trigonitis  has  been  present  and  producing  some 
vesical  irritation  in  nearly  one-half  of  my  cases.  Instil- 
lation of  25  per  cent,  argyrol  solution  has  given  relief  in 
nearly  all.  The  vesical  irritabihty  has  been  intractable  in 
only  three,  and  in  these  we  have  produced  temporary  relief 
by  the  topical  application  of  strong  silver  nitrate  solutions 
to  the  ulcerative  areas  in  the  trigone. 
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Two,  in  whom  the  anatomic  and  symptomatic  result 
would  be  considered  as  satisfactory,  have  had  intermit- 
tent attacks  of  uterine  distention  from  accumulated  secre- 
tion behind  an  angulated  cervix;  these  cases  were  referred 
to  under  possible  complications. 

Four  are,  or  have  been,  pregnant.  Of  this  number  one 
miscarried  at  the  third  month  without  complication.  One 
is  now  at  the  seventh  month  of  pregnancy  and  presents 
the  following  anatomic  relations:  The  cervix  is  high  and 
well  back  in  the  hollow  of  the  sacrum,  the  anterior  uterine 
wall  is  still  attached  to  the  vagina,  but  not  dragging  it 
up,  and  is  distinctly  thickened,  while  the  development 
of  the  gestation  seems  to  be  going  on  in  the  posterior  wall 
and  upper  segment  without  symptomatic  disturbance. 
The  bladder  seems  to  have  adjusted  itself  to  its  new  posi- 
tion. Unfortunately,  this  woman  will  not  be  confined 
until  after  this  report  is  a  matter  of  record. 

The  third  patient  had  a  grave  toxemia  of  pregnancy 
and  was  delivered  spontaneously  at  six  and  one-half  months, 
this  patient  had  a  very  stormy  pregnancy  for  six  months, 
suffering  from  constant  pain  in  the  lower  abdomen,  traction 
on  the  vagina  and  marked  dysuria  almost  from  the  begin- 
ning of  her  pregnancy. 

One  has  passed  through  an  uneventful  pregnancy  and 
was  delivered  spontaneously  of  a  Uving  child  at  term. 
The  interesting  feature  of  this  labor  was  that,  the  head 
was  low  in  the  vagina,  actually  resting  on  the  pelvic  floor 
from  the  onset  of  labor,  the  lower  uterine  segment  was 
stretched  out  over  the  presenting  part,  and  the  internal  os 
was  effaced  before  actual  labor  pains  began.  Dilation  of  the 
external  os  and  the  vaginal  introitis  were  almost  simultaneous. 

Dyspareunia  has  figured  as  a  troublesome  complaint 
among  these  patients.  This  has  been  especially  annoying 
in  cases  in  which  the  entire  length  of  the  anterior  uterine 
wall  has  been  attached  to  the  vaginal  wall.     One  patient 
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has  had  a  persistent  metrarrhagia  for  some  months  after 
the  operation.  A  diagnostic  curettage  showed  adeno- 
carcinoraatous  degeneration  of  the  body  and  this  patient 
has  recently  been  subjected  to  a  hysterectomy. 

Incidentally,  I  would  call  attention  to  the  ease  with  which 
vaginal  hysterectomy  can  be  done  after  the  uterus  has 
been  interposed.  The  operation  is  virtually  an  extraperi- 
toneal procedure  and  the  enucleation  may  be  done  prac- 
tically without  shock. 

The  causes  of  failures  have  been  yrimarily: 

1.  Errors  in  judgment  in  the  selection  of  cases  for  this 
procedure. 

2.  Errors  in  technique. 

3.  Atrophic  tissue  changes  in  the  reconstructed  supporting 
structures. 

4.  Unrelieved  intra-abdominal  pressure  acting  in  con- 
junction with  an  abnormally  large  pelvis,  or  in  a  pelvis 
of  faulty  inclination. 

In  the  future,  causes  1,  2  and  4  can  he  avoided,  but  the 
actual  supporting  power  of  the  reconstructed  structures  can 
never  be  estimated  and  tissue  elasticity  differs  in  different 
individuals,  hence,  a  small  proportion  of  cases  will  always 
relapse,  no  matter  how  skilled  the  operator. 

From  this  brief  study,  admitting  that  the  number  of 
cases  is  too  small  from  which  to  draw  any  general  deduc- 
tions, I  v^ash  to  offer  for  your  discussion  the  following  con- 
clusions : 

1.  That  interposition  operations  should  be  limited  to 
women  at  or  past  the  menopause,  with  a  relatively  small 
uterus,  and  that  when  the  procedure  is  elected  in  those 
still  menstruating,  sterilization  by  tubal  ligation  should  be 
done  at  the  time  of  operation. 

2.  That  cases  of  prolapse,  in  which  the  sliding  takes  place 
in  the  postpubic  cleavage  plane,  are  not  corrected  by  this 
procedure. 
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3.  That  the  morbidity  is  wholly  due  to  technical  defects, 
i.e.,  improper  preparation,  imperfect  hemostasis,  vesical 
injury,  etc. 

4.  That  in  anteverting  the  uterus,  the  anterior  wall  of 
the  uterus  should  rest  on  the  fascial  plate  just  behind  the 
pubis,  the  fundus  should  not  he  brought  under  the  arch,  as 
excessive  anterior  displacement  not  only  favors  recurrence, 
but  antiflexes  the  uterus  and  interferes  with  drainage. 

5.  That  the  curettings  from  uteri  about  to  be  transposed 
should  always  be  examined,  as  degeneration  may  occur, 
and  hysterectomy  is  easy  after  this  operation. 


A   FURTHER   DEVELOPMENT   OF   AN   ORIGINAL 

TECHNIQUE     FOR     SEPARATELY     UNITING 

THE    FIVE    STRUCTUTIES    INJURED    IN 

LACERATIONS  OF  THE  PELVIC  FLOOR 


By  Barton  C.  Hirst,  M.D. 
Philadelphia 


The  solution  of  the  problem  of  successfully  restoring  the 
pelvic  floor  after  childbirth  to  its  original  condition  before 
injury  has  been  delayed  by  a  lack  of  careful  observation  of 
what  happens  to  that  region  in  labor.  The  general,  though 
faulty  practice  of  immediate  suture  has  precluded  an  accurate 
study  of  the  extent  and  character  of  the  injuries  and  of  the 
structures  damaged. 

The  later  repairs  have  been  undertaken  until  recently  in 
this  country  mainly  by  specialists  without  opportunity  to 
study  these  injuries  at  all  stages,  and  therefore,  without 
adequate  comprehension  of  them.  Fortunately  this  type 
of  gynecologist  is  rapidly  becoming  extinct  and  is  being 
everywhere  replaced  by  men  of  broader  training.  The 
time  therefore,  is  ripe  for  solving  one  of  the  most  important 
problems  that  could  engage  the  attention  of  this  Society, 
for  more  than  half  of  all  the  women  who  consult  a  physician 
on  account  of  something  peculiar  to  their  sex,  do  so  because 
of  injuries  to  the  birth  canal. 

It  cannot  have  escaped  our  notice  that  there  has  been  of 
late  a  widespread  dissatisfaction  with  the  older  methods 
of  pelvic  floor  repair.    The  Hegar  and  Emmet  operations. 
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the  best  of  the  older  procedures  have  been  abandoned  in 
the  most  progressive  clinics  and  an  improved  substitute 
for  them  is  being  sought.  The  one  most  generally  adopted 
is  an  amplification  of  Tait's  old  operation,  a  transverse 
incision  of  the  perineum,  a  dissection  of  the  rectovaginal 
septum,  and  a  union  of  the  belly  of  the  levators  ani  muscles. 
But  this  operation  is  faulty  in  several  particulars:  it  bunches 
together  the  bellies  of  the  two  muscles  in  the  middle  line, 
without  regard  to  the  anatomy  of  the  part;  it  fails  to  restore 
the  attaclunents  of  the  muscles  to  the  pubes  and  ischia; 
it  does  not  give  adequate  support;  in  fact,  sometimes 
aggravates  the  original  condition;  when  it  does  succeed 
in  part,  it  makes  a  band  across  the  pelvic  outlet  that  the 
next  labor  is  sure  to  tear  asunder  and  the  attempt  to  unite 
the  muscles  not  infrequently  leads  to  the  mistake  of  uniting 
the  deep  transversus  perinei,  missing  the  levatores  altogether, 
as  is  pointed  out  by  Doderlein  and  Kronig  and  is  amusingly 
illustrated  in  the  recent  book  by  Hartmann,  of  Paris,  in 
which  there  is  a  picture  of  this  very  mistake,  evidently  not 
recognized  by  the  author. 

For  all  these  reasons  this  method  of  pelvic  floor  repair 
will  not  stand  the  test  of  time.  Something  better  must 
be  devised. 

In  attempting  to  do  this,  it  is  a  reasonable  claim  that  one 
should  set  himself  these  tasks:  to  understand  the  anatomy 
of  the  region  before  injury:  to  know  exactly  what  happens 
to  the  woman  when  she  is  injured  and  to  restore  each  one 
of  the  component  parts  of  the  pehdc  floor  to  the  condition 
it  was  in  before  injury.  The  first  of  these  lessons  must  be 
learned  by  a  clinician  from  competent  anatomists  like 
Waldeyer  whose  book  "Das  Becken"  is  an  acknowledged 
authority.  The  second  can  only  be  learned  by  a  careful 
study  of  puerpera  at  varying  periods  after  parturition. 
For  a  number  of  years  in  my  clinic  in  the  University  Hospital 
of  Philadelphia,  I  have  had  the  recently  delivered  women 
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placed  upon  an  operating  table  in  the  dorsal  gynecological 
position  and  anesthetized.  This  has  been  done  in  different 
series  of  patients  on  every  day  of  the  puerperium  up  to  the 
seventh.  As  a  result  of  this  study,  embracing  hundreds 
of  patients,  it  is  possible  to  state  the  following  facts  in  regard 
to  lacerations  of  the  pelvic  floor:  The  pelvic  fascia  over  the 
levator  ani  muscle  shows  a  split  running  parallel  with  the 
descending  ramus  of  the  pubis:  the  levator  ani  is  torn  loose 
from  its  attachment  to  the  pubis  and  ischium,  the  injury 
beginning  close  to  the  bone  and  running  downward  and 
inward  toward  the  mid  line  of  the  posterior  vaginal  sulcus: 
the  fascia  between  the  levator  and  the  deep  transversus 
perinei  shows  a  triangular  split  with  the  apex  above.  The 
deep  transversus  perinei  is  torn  apart  in  the  middle  line 
and  the  two  halves  are  retracted  so  that  there  is  a  gap 
between  the  ends  of  an  inch  or  more:  the  junctions  of  the 
two  halves  of  the  superficial  transversus  perinei  and  of  the 
bulbocavernosis  muscles  are  torn  apart  if  the  perineal  body 
is  injured  as  is  commonly  the  case  in  lacerations  of  the 
perineum. 

These  facts  being  established,  and  it  only  necessary  to  look 
at  a  sufficient  number  of  recently  delivered  women  to 
establish  them,  the  rest  of  the  problem  is  easy  of  solution. 
Such  a  denudation  of  the  injured  region  must  be  made  in 
secondary  operations  as  to  expose  all  the  component 
anatomical  parts,  and  then  these  component  structures  should 
be  united  separately  at  the  site  of  the  injury  and  restored 
to  their  original  condition.  This  may  be  done  conveniently 
by  the  denudation  like  the  Emmet,  or  by  the  old  trian- 
gular Hegar  denudation.  But  in  either  case  the  levator  ani 
must  be  exposed  by  cutting  through  the  pelvic  fascia,  under 
which  it  lies.  There  the  belly  of  this  muscle  is  reattached 
to  the  portion  arising  from  the  pelvic  bones:  the  deep 
transversus  is  brought  out  of  its  cavity  in  which  it  has 
retracted  and  is  united  in  the  middle  line:  the  pelvic  fascia 
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between  the  levator  and  the  deep  transversus  is  united  by 
a  two  tier  running  catgut  stitch,  and  finally  the  perineal 
body  is  repaired. 

The  buried  continuous  tier  catgut  suture  is  used  for  the 
levator  and  the  fascia;  buried  interrupted  for  the  deep 
transversus  and  perineal  body.  The  skin  of  the  perineum 
is  finally  united  over  the  catgut  sutures  by  Michel's  clamps 
or  by  No.  3  chromic  gut. 


DISCUSSION    ON    THE    PAPERS    OF    DRS.    NOBLE, 
WATKINS,  POLAK,  AND  HIRST 

Dr.  William  E.  Studdiford. — I  shall  have  to  differ 
decidedly  with  Dr.  Hirst  on  the  anatomical  findings  as  pre- 
sented in  these  drawings.  Except  in  cases  of  very  severe  for- 
ceps injuries,  and  I  may  say  in  improper  forceps  injury,  or 
where  the  forceps  have  been  applied  improperly,  I  do  not  think 
I  have  ever  seen  a  case  in  which  the  pubococcygeus  muscle 
was  cut  or  torn,  as  represented  in  these  drawings  and  as 
described  in  the  paper  of  Dr.  Hirst.  Some  of  the  high  injuries 
to  the  vagina,  that  is,  along  the  anterior  wall,  may  injure  the 
pubococc3'geus  muscle  close  to  its  pubic  attachments;  but  as 
the  pubococcygeus  passes  down  alongside  the  vagina  and  enters 
into  the  formation  of  the  so-called  perineal  body  the  tear  usually 
slides  across  or  down  the  side  of  the  belly  of  the  levator  ani  on 
either  one  side  or  the  other.  It  seems  to  me  that  rather  than 
consider  the  transversus  perinei  as  the  essential  muscle  I  should 
again  differ  with  Dr.  Hirst  as  to  the  size  of  the  transversus 
perinei.  From  numbers  of  dissections,  from  a  study  of  fresh 
lacerations,  I  think  the  transversus  perinei,  as  a  rule,  is  a  very 
flimsy,  poorly  developed  muscle,  that  has  no  special  funtion  in 
the  maintenance  of  the  pelvic  floor.  He  did  not  mention  the 
relations  of  the  levator  ani  to  the  external  sphincter.  In  my 
experience  this  has  been  probably  the  most  important  relation, 
and  it  is  the  destruction  of  this  relation  that  causes  a  great  deal 
of  the  prolapse.  The  levator  goes  down  at  the  sides,  and  here  I 
should  differ  again  with  Dr.  Noble  as  to  the  direction  of  the 
fibers,  rather  than  describing  it  as  an  inverted  bowl;  it  is  more 
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a  V-shape  running  with  the  sides  somewhat  convex  inward  and 
supported  below  by  the  fatty  material  of  the  ischiorectal  fossa, 
and  further  supported  by  the  pressure  of  the  large  gluteal 
muscles. 

In  making  these  repairs  of  the  pelvic  floor  I  should  take 
exception  to  the  statement  of  Dr.  Hirst  that  denudation  is 
unimportant.  To  my  mind  I  think  it  is  the  most  important 
part  of  the  operation.     That  is  a  preliminary  step. 

With  reference  to  the  question  of  closure,  it  has  been  my 
practice,  after  having  determined  the  point  at  which  the  lacera- 
tion has  occurred,  and  noting  the  caruncle  on  eithr  side  of  the 
vagina,  to  put  that  tissue  by  a  running  suture  at  this  point 
(indicating)  or  by  hooks  on  a  stretch.  The  incision  is  made 
through  the  mucocutaneous  junction,  and  with  a  blunt  scissors 
the  dissection  is  made  to  the  sulcus  on  either  side  of  the  vagina, 
simply  stripping  the  mucous  membrane  of  the  vagina  free. 
With  the  finger  in  the  denuded  area  and  pressure  upward  the 
original  scars  formed  by  the  laceration  immeditely  come  into 
view.  To  make  a  complete  repair  it  seems  to  me  it  is  necessary 
to  remove  all  of  that  scar  tissue.  The  extent  of  that  removal 
will  vary  on  the  two  sides  of  the  vagina.  In  this  illustration, 
instead  of  placing  the  forceps  at  the  top  of  the  rectocele,  as  is 
advocated  in  many  descriptions  of  perineal  or  pelvic  floor  opera- 
tions, the  forceps  should  be  placed  at  the  remainder  of  the 
posterior  vaginal  wall.  In  the  majority  of  cases  the  laceration 
occurs  either  on  one  side  or  the  other,  or  it  may  be  on  both, 
usually  one  side  being  deeper  and  more  extensive  than  the 
other,  and  usually  in  the  midline  or  a  little  deviation  to  one 
side  or  the  other.  We  find  a  healthy  and  normal  vaginal 
mucous  membrane  with  a  little  caruncle  on  the  end,  which  is 
very  essential  in  cases  that  are  incomplicated  by  extensive 
rectocele.  That  brings  up  another  method  of  treatment,  but 
in  the  ordinary  lacerations  of  the  pelvic  floor,  where  we  hope  to 
restore  things  to  normal,  that  caruncle  should  be  grasped  with 
forceps  and  lifted  up,  and  it  is  easy  to  denude  it  on  either  side, 
then  dissecting  out  the  scar;  the  minute  that  is  done,  cutting  out 
a  wedge-shaped  piece,  so  that  in  the  end  you  get  a  denudation 
something  in  this  shape  (illustrating),  not  as  regular  as  that. 
Instead  of  having  to  remove  some  of  the  healthy  posterior 
vaginal  wall,  this  tab  comes  down  much  farther,  it  is  lifted  up 
so  that  you  can  keep  that  point  in  about  direct  relation  with 
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the  caruncle  on  either  side,  and  in  the  completed  operation 
you  have  brought  this  caruncle  in  relation  with  the  tubes  at 
the  sides.  In  stripping  off  this  tissue  it  brings  you  down  to 
the  connective  tissue  and  sheath  of  vagina  which  is  united  by 
interrupted  stitches,  closing  up  these  sulci  as  far  as  the  vaginal 
mucous  membrane  is  concerned.  Having  opened  this  point 
up,  you  find  a  bundle  of  tissue  Avhich  is  larely  made  up  of  involun- 
tary muscular  fibers  which  maintain  the  relation  between  half 
of  the  levator  ani  and  sphincter,  and  in  the  majority  of  cases 
you  find  the  sphincter,  instead  of  encircling  the  rectum,  has  been 
drawn  either  to  one  side  or  the  other.  If  the  laceration  is  on 
this  side  (indicating)  the  sphincter  would  be  drawn  over  and  in 
closer  relation  with  this  half  of  the  levator  ani  than  here,  so 
that  with  buried  stitches  getting  out  and  under  the  levator  it  is 
necessary  to  bring  these  two  halves  of  the  muscle  toward  the 
median  line,  at  the  same  time  getting  under  the  sphincter,  and  I 
think  the  muscles  that  Dr.  Hirst  described  as  pulling  out, 
namely,  the  transversus  perinei,  is  really  a  combination  of  the 
sphincter  and  tranversus  perinei.  The  two  muscles  are  so  fused 
in  the  median  line  in  the  ordinary  surgical  procedure  that  it  is 
not  possible  to  differentiate  them.  The  sphincter  and  the  two 
halves  of  the  levator  are  brought  together  by  two  or  three 
stitches,  and  the  two  sulci  closed  with  deep  silkworm-gut  stitches, 
the  skin  brought  together,  at  the  same  time  including  the  two 
halves  of  the  levator  and  the  sphincter  in  these  outside  stitches. 

In  my  hands  the  results  have  been,  I  cannot  say,  always 
successful,  because  that  is  not  true,  but  in  the  majority  of  cases 
the  results  have  been  successful,  in  that  the  pelvic  floor  has 
stood  the  test  of  subsequent  labors.  Of  course,  where  the  lacera- 
tion has  existed  for  a  long  time  and  pronounced  rectocele  has 
developed,  and  the  muscles  have  become  atrophied  from  disuse, 
then  the  denudation  must  be  very  much  higher,  and  we  really 
have  to  make  an  overcorrection  of  the  condition,  and  restora- 
tion is  not  based  on  anatomical  lines,  but  on  lines  that  will 
correct  the  hernia  of  the  rectum  and  form  a  support  for  the 
prolapsed  vagina  and  rectal  wall. 

Dr.  I.  S.  Stone. — I  shall  confine  my  remarks  very  largely 
to  repair  of  the  defects  attending  procidentia  or  some  of  the 
more  serious  displacements  of  the  uterus  backward,  or,  in  other 
words,  to  the  paper  of  Dr.  Watkins. 

In  the  first  place  I  wish  to  call  attention  to  a  little  point  in 
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technique  which  I  have  found  advantageous.  I  always  make  a 
longitudinal  incision  and  not  a  transverse  incision  at  the  cervix. 
In  thinking  it  over  I  do  not  see  how  it  is  more  difficult  to  sepa- 
rate the  bladder  in  this  part  of  the  operation  than  in  vaginal 
hysterectomy,  which  was  done  by  preference  some  years  ago. 
It  seems  that  we  have  nearly  abandoned  that  method.  I  have 
always  one  or  two  vessels  to  tie  opposite  to  the  internal  os. 

Right  here  I  will  say  that  I  have  had  one  hemorrhage,  which 
was  slowly  developed  under  the  flap  in  the  anterior  vaginal 
wall  after  operation  and  which  caused  alarm  at  the  hospital. 
This  was  in  a  hospital  in  which  I  seldom  operate,  and  the 
internes  were  not  familiar  with  the  operation.  The  woman, 
however,  recovered. 

In  regard  to  holding  the  uterus  while  the  sutures  are  placed, 
I  take  a  needle  and  simply  place  a  temporary  suture  of  different 
material,  such  as  silkworm  gut,  inserting  it  so  that  the  organ  is 
easily  held  until  other  sutures  are  applied. 

Another  thing,  which  Dr.  Watkins  attributed  to  myself, 
namely,  the  use  of  buried  sutures.  You  can  take  a  very  stout, 
short,  curved  needle,  about  one  and  one-quarter  inch  long, 
thread  it  with  chromic  catgut,  and  push  it  through  the  fascia 
immediately  under  the  ramus,  about  half  an  inch  to  the  right 
and  left  of  the  meatus,  not  taking  in  the  vaginal  flap  at  all,  but 
getting  a  good,  stout  portion  of  fascia.  I  can  place  the  suture 
with  certainty,  so  that  I  can  hold  the  two  cornua  of  the  uterus 
forward.  We  have  prevented  leakage  or  incontinence  of  urine 
by  suturing  not  only  the  bladder  on  top  of  the  uterus,  but  bring- 
ing the  fundus  well  forward  against  the  symphysis,  on  a  level 
with  it,  so  that  the  new  anterior  vaginal  wall  will  be  horizontal 
and  not  prolapsed. 

With  regard  to  small  uteri,  one  of  my  first  cases  was  a  woman 
of  over  fifty  years  of  age,  with  a  small  atrophic  uterus.  The 
operation  was  done  many  years  ago,  and  she  was  living  fourteen 
years  after  the  operation. 

In  regard  to  recurrences,  there  has  never  been  separation  of 
the  fundus  in  the  cases  with  which  I  am  acquainted.  I  have 
followed  my  private  patients  only.  It  was  impossible  to  follow 
the  others.  The  only  failure  I  have  had  was  due  to  quick 
absorption  of  the  catgut  in  the  perineum,  which  allowed  the 
cervix  to  come  into  view. 
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Dr.  Edwin  B.  Cragin. — In  regard  to  the  interposition 
operation  for  prolapse,  I  would  like  to  touch  on  three  points. 
I  have  done  the  operation  fairly  frequently  in  the  last  five  years, 
and  naturally  I  am  more  interested  in  my  partial  failure  than  in 
my  successes.  I  have  had  one  or  two  partial  failures,  and  I 
want  to  emphasize  what  seems  to  me  to  be  the  reasons  for  them. 
In  one  the  cervix  apparently  came  around  a  circle  and 
approached  the  outlet.  I  think  one  of  the  reasons  for  it  was 
that  the  cervix  was  too  long  and  should  have  been  amputated. 
In  the  second  place  it  was  too  much  anteflexed  and  should  have 
been  straightened  out.  It  seems  to  me  one  of  the  most  impor- 
tant features  in  this  operation  tending  toward  success  is  to 
make  sure  that  there  is  no  angle  between  the  cervix  and  body 
when  you  finish  the  operation — that  the  cervix  points  directly 
backward.  To  overcome  the  anteflexion,  make  sure  that  your 
suture  goes  right  through  the  vaginal  wall  and  the  apex  of  the 
angle  between  cervix  and  body,  straighteneing  out  the  anterior 
wall.  A  third  point  I  wish  to  speak  of  is  in  regard  to  doing  the 
operation  in  the  active  child-bearing  age.  So  pleased  have  I 
been  with  the  operation  in  cases  of  marked  prolapse  that  I  have 
subjected  a  few  women  to  it  in  the  latter  part  of  their  child- 
bearing  age.  Usually,  I  believe  the  thing  to  do  under  these 
circumstances  is  to  sterilize  them  by  section  of  the  tube,  but  one 
or  two  men  have  refused  to  have  their  wives  sterilized.  The 
women  prefer  not  to  have  prolapse  recur;  they  prefer  not  to 
have  another  operation  for  restoration.  One  of  these  women 
had  had  a  laceration  through  the  sphincter  and  preferred 
Cesarean  section  to  a  difficult  delivery  from  below  with  the  risk 
of  a  secondary  operation  for  repair.  A  few  days  ago  I  per- 
formed on  her  a  Cesarean  section  at  term.  I  will  admit  that, 
in  the  last  month  of  pregnancy  she  suffered  from  irritability  of 
the  bladder,  but  she  was  a  neurotic  woman;  always  had  pains 
in  the  latter  part  of  pregnancy,  so  that  one  could  not  really  tell 
whether  the  discomforts  were  due  to  the  operation  or  to 
the  natural  pressure  of  the  pregnant  uterus.  The  abdominal 
Cesarean  section  was  a  simple  operation. 

The  only  feature  of  the  operation  to  which  I  would  call  atten- 
tion is  the  fact  that  the  incision  was  made  low  so  as  to  reach  the 
fundus  rather  than  the  posterior  uterine  wall.  As  I  have  said, 
there  was  no  difficulty  about  the  Cesarean  section,  and  I  see  no 
reason  why  there  should  be  any  more  dread  of  Cesarean  section 
following  this  operation  than  in  cases  of  ordinary  dystocia. 
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Dr.  Seth  C.  Gordon. — I  wish  incidentally  to  touch  upon 
Dr.  Hirst's  paper  more  to  comment  upon  the  criticism  made  by 
Dr.  Studdiford.  Dr.  Studdiford  has  practically  advised  the 
old  Emmet  operation  for  laceration  of  the  perineum,  and  I 
believe  it  has  never  been  improved  upon.  I  have  never  done 
any  other  operation  than  the  old  Emmet  operation,  and  I 
believe,  when  it  is  properly  done,  it  will  fulfil  all  of  the  indica- 
tions that  can  be  fulfilled  by  any  operation  made.  The  great 
fad  today  is  to  do  practically  Tait's  operation,  raise  up  a  flap, 
bring  together  the  muscles  of  the  pelvic  floor,  drop  your  flap 
back  and  leave  it.  The  old  operation  that  Emmet  did  was 
practically  a  butterfly  operation.  It  consisted  of  denuding, 
as  Dr.  Studdiford  has  said,  very  thoroughly  and  uncovering 
all  the  lacerated  portions,  and  then  doing  the  triangular  opera- 
tion, that  is,  denuding  each  side,  having  the  flap  coming  down 
here  (indicating),  and  then  the  posterior  portion  of  it  covering 
the  anus  and  muscles,  and  then  beginning  and  suturing  from 
this  point  to  that  (indicating),  only  bringing  the  needle  down  so 
as  to  absolutely  cover  up  all  muscular  tissue.  That  has  been 
the  great  trouble  in  the  performance  of  the  Emmet  operation. 
Operators  have  simply  after  denuding  practically  united  the 
mucous  membrane.  It  is  simply  a  skin  operation;  that  is  all 
it  amounts  to,  but  with  a  curved  needle  you  begin  at  the  top, 
being  exceedingly  careful  in  regard  to  hemostasis,  dip  down 
and  take  in  all  of  the  muscular  tissue  until  you  have  absolutely 
sutured  both  sides,  then  with  long  sutures  you  close  the  mus- 
cular portion  below,  including  the  principal  muscles,  the  external 
muscles,  so  that  when  you  have  finished  the  operation  every- 
thing has  been  covered  up  completely,  and  practically  all  the 
muscles  have  been  united,  as  you  will  find  when  you  bring  the 
whole  thing  together.  You  cover  and  close  all  the  muscles 
that  were  formerly  lacerated.  I  have  never  used  anything  but 
catgut  sutures  on  the  external  parts.  I  never  use  silkworm 
gut  or  chromicized  gut,  and  while  I  have  seen  operations  done 
almost  everywhere,  I  have  never  yet  seen  anything  that  would 
stand  the  test  of  labor  as  well  as  the  old  Emmet  operation.  I 
see  frequently  in  these  days  women  on  whom  I  operated  twenty, 
twenty -five,  and  even  thirty  years  ago,  who  have  borne  children 
without  any  succeeding  laceration.  One  of  my  old  students, 
who  is  present,  tells  me  that  several  years  ago  he  found  a  case 
in  which  he  never  would  have  known  the  woman  had  ever 
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borne  a  child,  so  that  I  do  not  believe  you  can  improve  on  the 
old  Emmet  operation. 

Dr.  Edavard  Reynolds. — It  seems  to  me  the  advocates  of 
the  interposition  operation  talk  from  mistaken  premises.  Their 
argument,  as  I  understand  it,  is  that  other  operations  for  pro- 
lapse ought  to  be  condemned  as  failures,  and  that  we  should 
do  an  operation  which  confessedly  produces  an  abnormality 
because  it  is  a  successful  operation.  I  have  hesitated  to  speak 
in  opposition  to  interposition  for  fear  I  may  be  taking  too 
personal  a  position,  but  there  are  many  of  us  who  feel  that  the 
established  operations  can  be  made  to  yield  a  practically  uniform 
and  permanent  series  of  successes.  We  all  have  our  personal 
successes  and  failures.  We  all  have  operations  that  we  do  well, 
and  probably  most  of  us  have  also  other  operations  we  do  not  do 
so  well.  For  those  who  cannot  attain  fairly  uniform  successes 
by  the  established  operations  it  seems  to  me  the  interposition 
operation,  with  its  admitted  anatomical  abnormality,  may  be 
fit  surgery  for  women  in  the  child-bearing  age;  but  I  cannot 
help  thinking  Dr.  Cragin  condemns  his  own  operation  when  he 
defends  it  in  spite  of  stating  that  it  may  necessitate  a  subse- 
quent sterilization  or  Cesarean  section  in  the  child-bearing 
woman,  for  the  reason  that  many  of  us  think  the  standard 
operations  can  be  made  to  yield  on  the  average  permanent 
successes,  with  no  such  risk. 

Dr.  Philander  A.  Harris. — Several  years  ago  I  presented 
to  this  Society  the  description  of  an  operation  which  involved 
an  abdominal  section  for  prolapse  in  women  who  had  passed 
the  child-bearing  age.  It  consisted  of  pulling  the  corpus, 
when  it  was  found  to  be  a  healthy  normal  uterus,  and  fundus 
up  through  the  perineum,  sewing  the  perineum  around  the 
uterus  and  fixing  it  posterior  to  the  fascia.  Those  who  have 
worked  with  me  began  to  call  it  the  intramural  sequestration 
and  fixation  of  the  uterus  without  removing  any  tissue  from 
the  patient's  body.  I  did  sixty-seven  such  operations.  That 
method  was  not  entu-ely  lost  with  the  members  of  the  Ameri- 
can Gynecological  Society.  More  recently',  within  two  years, 
the  operation  has  been  done  in  the  Rochester  clinic  as  a  German 
operation,  although  it  was  some  years  before  that  I  described 
the  operation.  It  is  a  departure  from  the  normal  anatomy, 
but  there  have  been  no  complications  and  no  deaths  from  the 
method.     I  have  done  over  forty  of  these  operations,  and  I 
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would  recommend  the  operation  to  those  who  are  not  satisfied 
with  other  methods. 

Dr.  E.  W.  Gushing. — I  quite  agree  with  what  Dr.  Reynolds 
said,  but  I  cannot  say  it  so  well.  While  the  interposition 
operation  may  be  successful,  yet  it  is  not  a  good  thing  for  a 
woman  to  have  her  bladder  over  her  uterus.  She  was  not  made 
that  way,  and  if  prolapse  can  be  cured  without  it,  it  does  not 
seem  altogether  fitting.  I  have  been  working  on  prolapse  of  the 
uterus  since  1887,  when  August  Martin  taught  me,  and  I  have 
not  found  but  what  these  cases  can  be  cured  by  a  good  operation, 
leaving  the  uterus  over  the  bladder.  When  you  get  fascia  and 
bring  it  together  in  front  of  the  bladder  and  build  up  the  per- 
ineum far  enough  it  will  hold.  In  a  few  cases  where  that  would 
not  be  sufficient  I  would  open  the  abdomen  and  fasten  the 
uterus  on  to  the  abdominal  wall  if  necessary,  but  it  is  seldom 
necessary. 

In  his  report  on  this  operation  Dr.  Polak  has  drawn  the  indict- 
ment of  the  whole  procedure,  and  Dr.  Cragin  has  given  us  an 
illustration.  I  would  like  to  know  where  the  bladder  remains 
in  these  cases  of  pregnancy.  Is  it  riding  up  over  the  child,  or 
is  it  crowded  up  in  front?  ^^^lere  is  it?  It  does  not  seem  to 
me  necessary  to  do  this  operation ;  if  it  is  really  what  its  name 
implies  and  not  merely  the  old  operation  of  vaginofixation 
of  the  uterus.  I  believe  that  even  if  the  bladder  is  fastened 
to  the  posterior  surface  of  the  fundus  uteri,  it  will  pull  itself 
back  into  substantially'  its  normal  position.  I  can  get  along 
well  enough  without  interposing  the  uterus  under  the  bladder 
and  others  can  do  without  it  if  they  will  exercise  the  same  care 
in  doing  anterior  colporrhaphy,  and  in  building  up  the  perineum, 
as  they  do  in  performing  the  interposition  operation. 

Dr.  J.  Wesley  Bovee. — I  have  never  performed  this  opera- 
tion and  therefore  may  justly  be  called  a  prejudiced  witness. 
I  have  never  done  it  because  I  thought  it  was  an  operation  in 
which  there  was  a  great  deal  of  mutilation  of  tissue  no  longer 
useful  in  women  who  passed  the  menopause,  and  was  dangerous 
to  the  woman  even  to  remedy  the  defect  which  heretofore  had 
been  successfully  remedied  by  the  operations  in  vogue. 

We  have  heard  today  evidences  of  the  same  trouble  which 
followed  ventrosuspension,  intended  as  such,  but  which  resulted 
in  fixation,  ventrofixation  of  the  uterus,  and  vaginal  fixation 
of  the  uterus,  the  relegation  of  which  to  the  dumps  was  largely 
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the  result  of  a  paper  read  by  the  President  of  the  Southern 
Surgical  and  Gynecological  Association,  in  which  he  brought 
forward  cases  requiring  Cesarean  section  and  other  surgical 
procedures  in  delivery  following  ventrosuspension  done  in  the 
clinic  of  Dr.  Kelly.  Today  it  is  proposed,  which  is  one  of  the 
features  which  causes  me  considerable  shock,  to  sterilize  women 
in  the  child-bearing  period  for  the  sake  of  curing  prolapse  of 
the  uterus. 

We  have  no  right  to  sterilize  a  woman  for  the  sake  of  such 
a  procedure  as  this.  We  can  only  do  it  when  the  organs  are 
diseased  beyond  redemption.  I  will  say  positively,  we  have 
no  right  to  sterilize  women  because  the}'  require  Cesarean  sec- 
tion every  time  they  are  pregnant.  The  older  methods  of 
procedure,  with  proper  technique  will  cure  marked  cases  of 
prolapse,  but  there  are  some  which  need  still  further 
treatment. 

If  a  woman  has  passed  the  menopause  is  is  probably  a  better 
procedure  to  remove  the  uterus  entirely,  to  suture  the  broad 
ligaments  and  uterosacral  ligaments  together  to  the  anterior 
vaginal  wall,  out  under  the  bladder,  after  the  latter  has  been 
lifted  up,  being  careful  to  suture  the  peritoneal  margin  between 
the  bladder  and  uterus  to  the  top  of  the  ligaments  so  as  not  to 
get  adhesions  at  that  point. 

Another  good  operation  is  the  Le  Fort  operation,  which 
is  easily  performed,  and  retains  the  functions  of  the  woman 
in  case  she  becomes  pregnant.  I  have  never  done  it  during 
the  child-bearing  period.  The  septum  can  be  divided  for  the 
sake  of  delivery  if  necessary,  but  all  these  operations  are  ample 
and  reliable,  and  I  am  perfectly  satisfied  in  my  own  work  with 
the  old  procedures.  I  certainly  decry  this  operation,  and  I 
predict  in  ten  years  not  a  member  of  this  Society  will  be  doing 
interposition  operation. 

Dr.  Joseph  Brettauer. — The  idea  of  this  operation  origi- 
nated with  Freund,  of  Strassburg,  who  proposed  and  actually 
did  use  the  body  of  the  uterus  to  close  up  a  large  vesicovaginal 
fistula  which  he  could  not  close  in  any  other  way.  That  was 
the  beginning,  I  believe,  of  the  interposition  operation.  Shortly 
afterward,  Wertheim,  in  one  of  his  papers  on  plastic  operations, 
mentioned  the  possibility  of  using  the  uterus  as  a  truss  for  the 
bladder.  He  had  not  done  it,  but  he  mentioned  it  as  a  pos- 
sibility. 
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In  1S96  I  published  a  short  article/  having  carried  out  this 
idea  in  half  a  dozen  cases  that  had  passed  the  climacterium, 
with  the  result  that  I  did  not  think  it  was  a  proper  operation; 
that  we  had  other  more  satisfactory  methods.  I  did  not  use 
it  for  fifteen  years,  until  about  sLx  months  ago,  when  I  had  to 
operate  upon  a  patient  who  had  had  a  previous  operation  for 
cystocele,  which  had  recurred  to  a  nearly  maximum  extent. 
In  this  case,  the  uterus  being  of  good  size,  I  thought  I  might 
possibly  close  the  very  large  opening  in  the  fascia  with  the 
uterus.  It  was  a  matter  of  ten  or  fifteen  minutes'  duration,  and 
no  difficulty  whatever  was  encountered.  Within  two  months 
after  this  operation,  I  was  obliged  to  extirpate  the  uterus 
entirely,  because  the  woman  was  very  vnich  worse  than  she  was 
before  I  did  the  interposition  operation.  In  dissecting  the 
uterus  away  from  the  bladder,  a  thin  shell  of  the  posterior 
uterine  wall  was  left  and  I  was  able  to  build  up  a  very  good 
bladder  wall.  The  patient  was  cured  not  only  anatomically, 
but  symptomatically. 

Just  a  word  or  to  with  reference  to  Dr.  Studdiford's  remarks 
regarding  the  cure  of  rectocele.  I  do  not  know  how  it  is  with 
other  men,  but  my  experience  has  been  that  all  cases  of  rectocele 
and  prolapse  are  of  old  standing.  They  are  principally  in 
women  who  have  passed  the  climacterium,  very  rarely  in  young 
women,  and  the  muscles,  as  Dr.  Studdiford  has  mentioned,  are 
atrophied.  You  cannot  go  in  and  cut  through  the  fascia  and 
demonstrate  the  belly  of  the  muscle,  as  Dr.  Hirst  wanted  us 
to  believe.  At  least  I  never  could,  therefore  I  adhere  to  my 
old  principle,  not  to  try  to  dissect  the  muscle  anatomically, 
but  to  place  my  suture  through  the  fascia,  through  large  muscle 
stumps  that  are  adherent  and  bring  the  scar  containing  the 
muscle  ends  together.  During  the  past  fifteen  years  m}^  results 
have  been  very  satisfactory  to  me. 

Dr.  Matthew  D.  Mann. — In  regard  to  the  treatment  of 
prolapse  of  the  uterus,  I  have  always  tried  to  keep  several 
points  in  mind,  and  the  first  was  to  restore  the  uterus  to  a 
normal  condition  so  far  as  possible,  reduce  it  in  size  and  length, 
either  by  amputating  the  cervix  or  sewing  it,  by  curetting  and 
doing  whatever  was  necessary  to  restore  the  organ  to  a  normal 

1  New  York  Medical  Journal,  vol.  Ixxv. 
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condition.  The  second  point  was  to  cure  the  cystocele  which 
exists  with  these  cases  of  prolapse  by  taking  out  a  piece  of  the 
anterior  vaginal  wall,  bringing  the  fascia  together  and  pushing 
the  bladder  up  as  far  as  possible,  and  attaching  it  to  the  uterus 
in  front  as  high  as  I  could,  and  then  closing  the  perineum  by 
an  operation  which  I  have  found  very  satisfactory,  namely, 
the  one  Dr.  Gordon  spoke  of,  the  old  Emmet  operation,  and  in 
this  way  you  get  a  good  firm,  support  of  the  uterus.  There  is 
one  thing  to  remember,  and  that  is  you  must  take  some  means 
to  keep  the  uterus  anteverted  and  restore  the  pelvic  floor.  The 
parts  are  so  atrophied  in  many  ways,  so  wasted,  that  there 
is  very  little  tissue  and  you  do  not  get  support  and  strength 
enough  in  the  tissues  from  the  long-continued  atrophy  which 
has  been  going  on.  I  do  not  like  to  attach  the  uterus  to  the 
abdominal  wall  in  front,  especially  in  child-bearing  women. 
I  have  followed  up  the  other  operations  that  have  been  spoken 
of,  and  they  work  exceedingly  well  in  keeping  the  uterus  ante- 
verted. If  you  let  the  uterus  turn  over  by  some  operation 
it  cannot  come  down,  and  the  operation  that  has  worked  best 
is  the  Gilliam  operation,  bringing  the  round  ligaments  up  through 
the  recti  muscles.  By  so  doing  I  find  the  results  exceedingly 
satisfactory,  and  these  cases  of  prolapse  are  cured  without 
any  interposition  operation.  I  do  not  like  the  idea  of  putting 
the  organ  in  such  an  abnormal  position  and  making  a  condi- 
tion necessary  which  would  call  for  the  sterilization  of  the 
woman  and  prevent  her  from  bearing  children  on  account  of 
the  risk.  This  combination  of  operations,  keeping  always 
in  view  the  particular  points  to  restore  the  supports  from  below, 
to  put  the  uterus  in  a  normal  condition  and  keep  it  anteverted 
by  some  other  operation,  will  give  very  satisfactory  results. 

Dr.  George  Gellhorn. — I  confess,  Mr.  President,  that 
I  am  one  of  those  heretics  vrhom  Dr.  Gushing  has  publicly 
arraigned.  I  have  been  a  friend  of  the  interposition  operation 
for  more  than  ten  years,  but  not  having  a  large  operative  mate- 
rial and  limiting  the  operation  strictly  to  women  who  have 
passed  the  child-bearing  age,  I  have  only  done  the  operation  in 
twenty-five  cases.  I  admit  that,  for  certain  reasons,  the  opera- 
tion is  not  perfect,  but  what  other  operation  is? 

Dr.  Watkins  spoke  of  vesical  irritability  which  sometimes 
follows  the  operation.     If  you  make  a  cjstoscopic  examination 
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after  the  operation  you  will  find  a  cause  for  that.  You  find 
in  the  vesical  mucous  membrane,  and  particularly  in  the  trigo- 
num,  a  number  of  ecchymoses  which  are  slow  in  being  absorbed, 
and  these  are  the  cause  of  the  irritability.  It  is  due  to  the  fact 
that  the  bladder  wall  has  become  thinned  out  by  the  abnormal 
position  of  the  cystocele,  and  is  apt  to  be  subjected  to  slight 
traumatism  when,  during  the  operation,  the  bladder  is  pushed 
off  the  uterus.  This  traumatism  is  intensified  if  the  uterus 
which  has  to  be  interposed  is  too  large;  then  undue  pressure  is 
exerted,  and  in  such  cases  the  interposition  operation  does  not 
seem  to  me  desirable.  The  uterus  must  not  be  too  large  so  as 
to  become  angulated.  One  can  avoid  that  by  amputating  the 
cervix  or  amputating  the  body  of  the  uterus,  but  in  either  event 
this  is  a  more  or  less  tedious  and  bloody  operation,  and  in  such 
a  case,  with  an  exceptionally  large  uterus,  I  believe  the  pro- 
cedure mentioned  by  Dr.  Bovee  is  the  better  one,  I  should  regret 
very  much  if  the  interposition  operation  should  disappear  from 
our  armamentarium,  for  it  is  one  more  good  method  to  choose 
from  in  an  individual  case. 

Dr.  Thomas  J.  Watkins  (closing  the  discussion  on  his 
part). — Angulation  of  the  cervix  near  the  internal  os  may  occur 
from  one  or  two  errors  in  technique.  Broad  separation  of  the 
anterior  vaginal  wall  from  the  cervix  and  amputation  of  the 
cervix  when  indicated  will  eliminate  the  danger  of  angulation. 

Dr.  Polak  brought  out  a  point  in  his  paper  which  is  extremely 
important,  which  I  also  mentioned  in  my  paper,  namely,  inclu- 
sion of  all  of  the  submucous  connective  tissue  in  the  sutures. 
If  one  does  not  use  great  care,  this  tissue  retracts,  is  not  included 
in  the  sutures,  and  materially  determines  the  strength  of  the 
resultant  wound. 

During  the  last  year  we  have  been  making  careful  observations 
relative  to  the  bladder  symptoms  before  and  after  operation. 
They  are  about  the  same  as  before  for  two  or  three  weeks  after 
operation  and  then  disappear.  The  symptoms  before  opera- 
tion are  often  so  chronic  that  they  receive  scant  notice  in  the 
clinical  history. 

We  have  made  very  few  tubal  ligations,  as  the  transposition 
operation  is  not  often  indicated  during  the  child-bearing  period. 
Before  the  senile  changes  of  the  menopause  take  place  the  pro- 
lapse very  seldom  becomes  so  extensive  as  to  require  this  opera- 
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tion.  Other  operations  that  do  not  interfere  with  pregnancy 
and  labor,  such  as  vaginal  fixation  of  the  round  ligaments, 
advancement  of  the  vagina  on  to  the  uterus.  The  operations 
of  Goffe,  Reynolds,  or  Vineberg  and  others  are  preferable  in 
such  cases.  Suture  of  the  connective  tissue  close  to  the  pubes, 
as  mentioned  by  Dr.  Stone,  is  a  valuable  suggestion.  I  am  very 
glad  Dr.  Stone  took  part  in  the  discussion  because  he  did  much 
independent  pioneer  work  in  the  development  of  the  trans- 
position operation. 

I  would  like  to  apologize  to  Dr.  Brettauer  for  ha\Tng  over- 
looked his  contribution  on  this  subject.  This  operation  should 
not  be  made  in  a  woman  who  is  liable  to  become  pregnant. 

It  did  not  seem  to  me  necessary  to  defend  this  operation  as 
an  important  surgical  procedure  in  well-selected  cases.  This 
operation  is  done  extensively  in  this  country  and  Europe,  and 
one  rarely  or  never  hears  a  criticism  of  the  operation  from  men 
who  have  done  it.  Most  of  the  criticism,  is  not  all  of  it,  has 
come  from  men  who  have  had  no  experience  with  the  operation. 

Putting  these  organs  in  a  different  place  from  where  Nature 
placed  them  is  not  so  important  after  the  menopause.  It 
does  not  make  much  diiference  to  Nature  how  some  of  the 
organs  are  placed  after  they  have  completed  the  function  for 
which  they  were  destined.  Transposing  the  relative  positions 
of  the  uterus  and  bladder  after  the  menopause  is  an  improve- 
ment upon  Nature.  It  is  difficult  for  one  who  has  not  done  this 
operation  to  appreciate  how  little  displacement  takes  place. 
After  one  transposes  the  uterus  and  bladder  and  makes  a  vaginal 
examination,  he  is  impressed  with  the  fact  that  the  uterine  canal 
is  parallel  with  the  vaginal  canal.  In  apparently  perfectly 
normal  pelvic  organs  the  uterine  and  vaginal  canals  are  in  occa- 
sional patients  nearly  parallel. 

Dr.  Bartox  Cooke  Hirst  (closing  the  discussion). — I  am 
glad  to  have  the  opportunity  to  say  a  few  words  in  answer  to  the 
criticism  of  my  short  paper  on  perineorrhaphy.  In  the  first 
place,  I  think  those  who  have  looked  into  the  subject  and  have 
done  a  great  deal  of  this  work,  must  agree  with  me  that  the 
older  operations  are  not  entirely  satisfactory.  IMy  professional 
life  has  embraced  almost  the  whole  history  of  perineorrhaphy. 
When  I  was  Dr.  Goodell's  associate  I  was  doing  the  old  Bischoff 
butterfly  operation;  after  returning  from   Berlin   I   tried  the 
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Martin  operation,  and  then  the  Emmet,  which  I  learned  from 
Emmet  himself;  then  the  Hegar  operation;  the  Tait  operation, 
and  its  modern  modifications,  but  none  of  them  gave  ideal 
results,  and  I  think  my  colleagues  who  have  done  all  these 
operations  extensively  will  agree  with  me.  The  question  arises 
whether  it  is  not  possible  to  learn  exactly  what  happens  to  a 
woman  injured  in  childbirth,  and  then  to  base  an  operative 
technique  on  such  observation.  The  only  way  to  study  these 
injuries  of  childbirth  is  to  do  as  we  do  in  the  University  Mater- 
nity, namely,  put  the  women  on  an  operative  table,  anesthetize 
series  of  them  on  successive  days  of  the  puerperium  up  to  the 
fifth  or  sixth,  when  the  edema,  the  distortion,  the  bruising  of 
the  tissues  has  disappeared  and  v/e  can  see  exactly  what  has 
happened  by  using  different  specula  and  forked  retractors. 

My  experience  differs  from  Dr.  Studdiford's  in  that  I  find 
quite  a  number  of  cases  of  distinct  lacerations  of  the  pelvic 
fascia  of  the  vagina,  and  of  the  levator  ani  muscles,  but  natu- 
rally not  in  every  case.  It  is  only  in  cases  seriously  injured  that 
there  are  disagreeable  after  effects  requiring  a  secondary  opera- 
tion. I  could  easily  demonstrate  at  any  time  a  number  of  cases 
of  laceration  of  the  fascia  over  the  levator  ani,  the  levator 
itself  being  torn  in  the  manner  I  have  described. 

The  members  of  my  staff  and  myself  undertook  the  study 
of  this  subject  without  preconceived  ideas,  and  can  only  record 
what  we  have  seen. 

As  to  the  technique  advocated  in  my  paper  it  was  worked 
out  on  this  basis.  Of  course,  any  operator  of  experience  will 
devise  his  own  technique,  but  I  feel  convinced  that  the  prin- 
ciples of  this  operation  are  the  principles  that  will  govern  our 
future  work  in  restoration  of  the  pelvic  floor,  and  I  am  encour- 
aged to  think  that  the  technique  I  am  working  with  now  is  on 
right  lines  from  the  opinions  I  have  heard  expressed  by  visiting 
surgeons  to  my  clinic.  It  is  not  easy  to  understand  a  pelvic 
floor  operation  from  description.  It  w^as  a  joke  among  my 
associates  of  twenty-five  years  ago  that  no  one  could  read 
Emmet's  description  of  his  operation  and  then  do  it.  The  only 
way  was  to  see  Emmet  perform  it  himself,  and  that  most  of  us 
did. 

I  believe  if  my  colleagues  will  try  the  operation  for  the  restora- 
tion of  the  pelvic  floor  based  on  the  principles  I  have  outlined 
they  will  find  it  more  satisfactory  than  any  of  the  older  methods. 
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Certainly  that  has  been  my  experience.  I  can  get  better  result 
with  this  technique  than  with  the  butterfly  operation,  the 
Martin  operation,  the  Emmet  operation,  the  Hegar  operation, 
or  the  Tait  in  its  modern  modifications,  these  operations  com- 
prising the  various  forms  of  pelvic  floor  repair,  at  present  in 
vogue. 
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OF  THE  GLANDS  OF  INTERNAL  SECRETION 
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PATIENTS 


By  Robert  Tilden  Frank,  M.D. 
New  York 


After  studying  for  a  number  of  years  the  function  of 
the  ovary  experimentally  in  the  laboratory,  it  seemed 
desirable  to  apply  some  of  the  facts  obtained  to  clinical 
investigation.  Obviously,  the  first  step  involved  a  careful 
study  of  the  literature. 

Several  exhaustive  treatises,  dealing  with  the  ductless 
glands  (Swale  Vincent,  Biedl,  Falta),  give  an  impartial 
review  of  the  innumerable  papers  which  have  been  published, 
but,  in  the  main,  do  not  succeed  in  unifying  the  widely 
differing  observations  and  views  recorded.  The  monographic 
literature,  when  studied  from  original  sources,  is  even  less 
conclusive.  Therefore,  as  is  so  common  in  every  new  sub- 
ject, the  resulting  confusion  hampers  research  and  retards 
advancement  of  knowledge. 

The  object  of  the  present  paper  is  an  attempt  on  the  part 
of  the  writer  (originally  designed  merely  to  clarify  his  own 
views  sufficiently  to  permit  of  the  use  of  intelligent  thera- 
peusis  in  certain  functional  diseases  of  the  genital  tract) 
to  simplify  the  involved  question  of  the  relation  of  the 
genital  tract  to  the  ductless  chain.  This  simplification 
involves  the  acceptance  of  more  or  less  rigid  standards, 
both  morphological  and  clinical;  standards  which  are  by 
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no  means  final,  and  which  from  time  to  time  will  require 
revision  or  change. 

As  real  progress  must  depend  upon  the  cooperative  efforts 
of  many  workers,  the  subject  appears  of  sufficient  importance 
and  interest  to  warrant  its  presentation  to  this  Society  in 
this  necessarily  incomplete  state. 

In  order  that  the  points  at  issue  may  be  understood,  the 
main  phases  of  the  entire  subject  to  be  discussed,  must  be 
presented,  at  least  in  outline.  These  phases  include  the 
function  of  the  various  ductless  glands  upon  the  entire  body; 
modification  of  function  due  to  interaction  or  corelation  of 
groups  of  glands;  direct  or  indirect  action  upon  the  genital 
sphere;  and  reversely  action  of  the  gonads  upon  the  other 
glands.  The  anatomy  of  the  ovary  and  its  variation  result- 
ing from  functional  changes,  naturally  form  a  basis  for  much 
of  this  study.  Lack  of  time  necessitates  the  presentation 
in  the  form  of  a  brief  outline  in  which  only  a  few  striking 
examples  are  quoted,  just  sufficient  in  number  to  illustrate 
the  salient  features.  Further  details  will  be  found  in  the 
published  paper. 

Individual  Glands.  Each  gland  of  the  ductless  chain 
(which  includes  the  hypophysis,  pineal  body,  thyroid, 
parathyroids,  thymus,  pancreas,  adrenals  and  gonads) 
has  one  or  more  functions.  Of  these,  one  is  usually  the 
vital,  main  or  most  important  function,  the  others  being 
subsidiary. 

For  example  the  hj^pophysis  appears  to  govern  the  growth 
of  the  bones  and  soft  parts  of  the  extremities;  incidentally 
it  affects  the  carbohydrate  metabolism  to  a  considerable 
degree. 

The  influence  of  the  glands  is  exerted  in  several  ways, 
partly  by  their  general  effect  on  the  metaboUsm,  partly 
through  the  nervous  system,  and  partly  by  specific  local 
action,  often  exerted  upon  distant  organs,  sensitized  by 
chemical  means  (hormone  action). 
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Interaction  of  Glantds.  The  clearness  of  the  apparent 
action  of  an  individual  gland  may  be  masked  by  the  inter- 
action of  its  synergists  or  antagonists,  in  such  a  fashion 
as  to  intensify,  decrease  or  neutralize  its  effects. 

Such  effect  may  become  apparent  during  the  course  of 
acromegaly.  Usually  in  this  disease,  the  sugar  tolerance 
is  increased.  Occasionally  a  diabetes  develops,  if  the  pan- 
creatic islands  become  sclerosed.  Many  similar  examples 
are  known. 

Action  of  the  Ductless  Glands  on  the  Genital 
Tract.  The  genital  tract  responds  to  all  stimuli  to  which 
it  is  sensitive,  irrespective  of  their  source  or  variety,  in  one 
of  two  ways:  by  increase  or  decrease  of  its  activity.  Re- 
garded from  this  point  of  view  the  ductless  glands  naturally 
fall  into  three  groups: 

1.  Specific  influence :  thymus,  pineal,  adrenal. 

2.  Non-specific  influence:  h^-pophysis,  thyroid. 

3.  Indifferent:  pancreas,  parath\Toid. 

In  the  first  group,  for  example,  early  th\Tiius  involution 
is  followed  by  premature  sexual  development;  thymus 
hjTDerplasia  and  persistence  causes  retardation  of  sex  devel- 
opment (infantilism). 

In  the  second  group,  it  will  be  noted  that  both  overactivity 
or  underactivity  of  the  h\'pophysis  or  thyroid  eventually 
produce  genital  aplasia,  although  this  final  stage  may  be 
preceded  by  a  transitory  period  of  excitation. 

Eventually  it  may  prove  feasible  to  work  out  the  detailed 
influence  of  the  various  glands.  At  present  such  endeavors 
are  purely  tentative.  For  example,  the  influence  of  the 
adrenal,  as  manifested  at  various  ages  may  be  chosen. 

H\'perfunction  of  the  adrenal: 

In  utero:  accompanies  pseudohermaphroditism. 

In  infancy:  produces  precocious  sexual  development. 

In  adults:  causes  hypertrichosis  of  the  hetero  sexual  type. 

Hypof unction  of  the  adrenals: 
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In  utero:  associated  with  anancephalus. 

In  adults:  produces  genital  aplasia  (Addison's  disease). 

In  puerperio:  found  in  puerperal  uterine  inversions. 

Local  Cbanges  ix  the  Genitals.  Both  anatomically 
and  functionally  the  local  changes,  broadly  considered,  are, 
likewise,  only  of  two  tj'pes,  on  the  one  hand  hj-poplastic 
and  hypofunctional,  and  on  the  other,  hj'perplastic  and 
hyperfunctional.  This  fact  is  usually  lost  sight  of  because 
of  the  many  apparent  variations  due,  in  the  first  place,  to 
the  age  at  which  the  changes  develop,  and,  in  the  second 
place,  to  the  site  in  wich  the  main  alterations  manifest 
themselves. 

For  instance,  when  influenced  early,  the  secondary  sex 
characters  are  profoundly  affected,  the  pelvis  may  remain 
infantile,  the  breasts  undeveloped,  the  extremities  dis- 
proportionately long.  The  same  influences  acting  in  adult 
life  would  scarcely,  if  at  all,  affect  these  parts. 

Less  markedly,  but  still  noticeably,  different  parts  of  the 
genitals  proper,  the  external  genitals,  vagina,  cervix,  uterine 
body,  etc.,  are  influenced  in  different  degrees  by  stimuli, 
many  minor  variations  resulting.  Therefore,  in  one  case  a 
hj^Dertrophic  clitoris  may  be  noted  in  conjunction  with  a 
small  cervix  and  long  uterine  body;  in  another  the  external 
genitals  may  prove  hj^poplastic,  the  cervix  elongated,  but 
the  uterine  body  barely  perceptible. 

Effect  of  the  Gonads  on  the  Other  Ductless 
Glands.  The  effect  of  hyperfunction  of  the  ovary  is  most 
clearly  shown  in  the  rare  cases  of  ovarian  tumor  developing 
in  infancy,  in  which  all  the  symptoms  included  in  the  com- 
plex "precocious  adolescence"  develop.  Removal  of  the 
tumor  may  produce  prompt  regression  of  all  symptoms. 
Explanation    of    these   phenomena    as    yet   defy    analysis. 

Hypofunctional  conditions  of  the  ovary  are  common 
but  except  as  produced  by  castration,  are  accompanied 
by  other  issues  which  obscure.     Castration  is  followed  by 
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recognizable  anatomic  changes  (hypertrophy)  in  the  hypo- 
physis, adrenal  cortex,  and  before  puberty,  in  the  thj^mus 
and  pineal  gland.  The  thyroid  may  increase  or  decrease, 
the  pancreas  and  parathyroid  showing  no  changes.  Accord- 
ing to  the  literature  castration  produces  profound  changes 
in  the  metabolism.  INIuch  of  this  work  is  contradictory, 
much  incomplete  or  actually  WTong.  New  and  comprehensive 
observations  are  most  urgently  required. 

Mechajntism  by  Means  of  Which  Genital  Changes 
ARE  Produced.  Anatomical  changes  (w^hether  hyperplastic 
or  hypoplastic)  as  well  as  functional  variations  (whether 
h\TDerfunctional  or  h\"pofunctional)  either  arise  in  or  are 
transmitted  through  the  ovary  and  thus  reach  the  genital 
tract.  The  normal  mechanism,  by  means  of  which  the 
ovary  performs  its  function  is  gradually  becoming  clearer, 
and  lately  has  been  extended  to  human  pathology.  The 
work  of  Hitschmann  and  Adler,  Miller  and  IMeyer  and  Ruge 
deserves  special  mention. 

To  be  considered  are  the: 

1.  Prepuberty  changes  (follicle  ripening,  atresia  (?). 

2.  Adult  changes  (corpus  luteum). 

3.  Pregnancy  changes  (corpus  luteum  plus  ovum). 

In  order  to  show  that  the  various  changes  in  the  ovary 
are  readily  recognizable  and  presuppose  no  profound  know- 
ledge of  pathology,  a  number  of  lantern  slides  will  be  thrown 
upon  the  screen.  These  microphotographs  were  selected 
from  specimens  examined  in  the  course  of  routine  work. 

They  illustrate : 

1.  (a)  the  development  of  the  human  corpus  luteum 
from  the  rupture  of  the  follicle  to  the  period  of  regression, 
and  corresponding  sections  taken  from  the  uterus  to  show 
the  relation  of  the  uterine  to  the  ovarian  cycle. 

1.  (6)  the  characteristic  features  of  the  corpus  luteum 
of  pregnancy. 

2.  The  process  of  atresia  wuth  formation  of  the  theca 
lutein  cells  and  interstitial  gland. 
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Lantern  Demonstration 

A  summary  of  the  inter-relation  of  the  various  processes 
as  understood  is  as  follows: 

1.  In  childhood  the  growth  and  ripening  of  the  follicle 
(according  to  some  also  the  theca  lutein  changes  in  atretic 
follicles)  control  the  growth  and  development  of  the  genital 
tract  and  usher  in  puberty  when  the  thymus  and  pineal 
influence  is  withdrawn. 

2.  Sexual  maturity  begins  with  the  first  ovulation.  The 
resulting  corpus  luteum  produces  the  cyclical  changes  in 
the  uterus  as  just  illutrated.  It  also,  probably  aided  by 
the  other  glands,  causes  the  full  development  of  the  secondary 
sex  characters.  As  soon  as  the  corpus  luteum  regresses  a 
new  follicle  begins  to  ripen  and  the  cycle  is  repeated. 

3.  Pregnancy.  If,  after  ovulation,  which  appears  to  take 
place  from  one  to  fourteen  days  after  menstruation,  the 
ovum  is  fertilized  and  embedded  in  the  uterine  mucous 
membrane  (which  has  been  prepared  for  its  reception  by 
the  chemical  action  of  the  corpus  luteum)  it  in  turn  reacts 
on  the  corpus  luteum  and  accounts  for  the  persistence  of  the 
yellow  body  throughout  pregnancy.  The  persistent  corpus 
luteum  prevents:  (1)  wasteful  follicle  ripening  during 
pregnancy;  (2)  produces  the  breast  and  other  general 
pregnancy  changes,  either  alone  or  with  the  aid  of  the 
products  of  conception  and  other  ductless  glands. 

4.  Climacteric  Changes.  Cessation  of  ovulation  occurs 
either  because  all  the  follicles  are  expended,  or  the  inhibitory 
influence  of  other  ductless  glands  predominates. 

5.  Accidental  Conditions.  Removal  of  the  corpus  luteum 
disturbs  the  cycle.  Removal  before  the  fourteenth  day, 
after  the  onset  of  menstruation,  postpones  the  next  menses; 
if  removed  after  the  fourteenth  day,  the  menses  recur  within 
two  to  three  days.  Removal  before  embedding  of  the  ovum 
is  complete  probably  produces  abortion. 
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Lack  of  time  prevents  any  discussion  of  the  as  yet  little 
understood  anatomical  changes  which  accompany  conditions 
of  h\T)er-  or  hypofunction  of  the  genitals. 

Clinical  ^Manifestations.  In  spite  of  the  manifold  mani- 
festations, all  functional  conditions  can  be  grouped  under 
two  headings:  those  of  hypofunction  and  hj^erf unction. 

I  Hypofunction. 

(a)  Apparently  primary.  In  addition  to  the  local  changes, 
systemic  changes  almost  always  can  be  noted. 

1.  Local:  uterus  (small,  infantile,  etc.);  fornix,  (conical, 
short,  etc.);  external  genitals  (hypoplastic,  etc.);  function- 
ally (amenorrhea,  dysmenorrhea,  scant  menses,  sterility, 
etc.). 

2.  Type:  stolid,  obese;  high-strung,  thin. 

3.  Secondary  sex  characters:  eunuchoid  (long  extremities, 
scant  breasts,  hair,  etc.);  heterosexual  (hair  and  fat  dis- 
tribution male  in  type,  also  larynx,  funnel  pelvis,  etc.). 

4.  Vasomotor  symptoms  (exemplified  by  castration  phe- 
nomena). 

5.  Various  changes  in  the  blood  picture,  coagulation 
time,  general  metabolism. 

(b)  Secondary.  Similar  changes  noted  during  acromegaly, 
Addison's  disease,  etc. 

II.     Hyperfunction. 

The  main  symptoms  are  menorrhagias  and  metrorrhagias. 
As  the  trouble  usually  develops  after  puberty,  changes  in 
the  secondary  sex  characters  are  less  apparent.  Fecundity 
is  frequently  increased. 

(a)  Apparently  primary. 

1.  Before  puberty  (rare):  precocious  menstruation  and 
adolescence. 

2.  At  puberty:  menorrhagia  and  metrorrhagia. 

3.  Adult:  menorrhagia  and  metrorrhagia  either  with 
normal  or  *'metritic"  uterus. 

4.  Preclimacteric  hemorrhages. 
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(6)  Secondary  (rare),  A  transient  stage  of  excitation 
noted  in  Graves'  disease,  after  thyroidectomy,  in  acromegaly, 
etc. 

III.  Conditions  in  Pregnancy. 

Definite  classification  is  impossible  as  no  unanimity  of 
opinion  exists  as  to  whether  the  ovary  is  over  or  under- 
functionating.  We  know  that  the  hypophysis,  thyroid  and 
adrenal  cortex  are  stimulated  in  normal  pregnancy. 

Osteomalacia  and  tetany  are  due  to  disturbance  of  the 
glands  of  internal  secretion.  Thyroid  overaction  is  common. 
Certain  types  of  habitual  abortion  are  ascribed  to  incomplete 
development  of  the  corpus  luteum. 

Diagnosis.  The  complex  mechanism  which  produces 
the  various  functional  disturbances  merely  epitomized  in 
this  abstract  can  never  be  solved  by  the  routine  gyneco- 
logical examination  as  now  practised.  In  order  to  attain 
progress  in  knowledge  and  advance  in  therapy  much  clinical 
research  is  necessary.  The  outline  here  given  contains 
suggestions,  which  will  vary  in  each  case,  and  which  will 
undoubtedly  require  modification  as  new  facts  are  elicited. 
In  a  modern  hospital  the  cooperation  of  the  various  staffs 
(gynecological,  obstetrical  roentgenological,  pathological, 
chemical,  etc.),  can  be  enlisted  to  make  the  task  of  each 
individual  less  arduous. 

A.  Local  Examination  Including: 

(a)  Internal  genitals;  size  and  position  of  uterus,  relation 
of  cervix  to  fundus,  shape  of  vagina  and  fornices;  examina- 
tion of  curettings  (with  regard  to  menstrual  phase);  study 
of  removed  ovaries  and  uteri. 

(b)  External  genitals:  development;  especially  of  clitoris. 

(c)  Type  of  pelvis:  infantile,  feminine,  neuter;  measure- 
ments. 

B.  General  Examination  Including: 

(a)  Secondary  sex  characters:  hair  distribution,  (mons, 
perineum,    axillfe,    face,    etc.);  fat   distribution    (especially 
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on  nates,  lower  abdomen,  supraclavicular  fossae,  supra- 
orbital); larynx  and  voice;  dimensions  (length,  relation  of 
extremities  to  trunk);  breasts  (size,  shape,  fat  or  gland, 
nipples). 

(6)  Size  and  function  of  thyroid  (pulse  rate,  tremor,  eye 
symptoms,  acetonitril  test  of  Reid  Hunt). 

(c)  Enlargement  of  lymph  nodes,  thymus  persistence  if 
ascertainable. 

(d)  X-ray  of  cella  turcica  if  acromegalic  or  eunuchoid 
symptoms  are  found,  also  of  epiphyses  of  long  bones  when 
dimensional  anomalies  are  encountered.  In  appropriate 
cases  the  ocular  fundi,  the  field  of  vision  (sight,  color); 
reaction  of  nerves  to  electricity  must  be  tested. 

C.  Blood  Examination: 

(a)  Full  blood-count  (number  of  leukocytes,  proportion 
of  neutrophils,  lymphocytes  and  esinophiles  are  most 
important). 

(6)  Coagulation  time  (by  Wright's  method  or  some 
modification). 

(c)  Blood-pressure. 

(d)  In  appropriate  cases  investigations  of  the  amount  of 
glycogen,  lipoids  (fat,  cholesterin,  and  cholesterin  esters). 

D.  Sugar  tolerance  (increase,  decrease;  amount  of  dextrose 
necessary  to  produce  glycosuria). 

E.  Reaction  to  drugs,  especially  to : 

(a)  Adrenalin  (local  mydriatic,  general  glycosuric). 
(6)  Pilocarpin    (sweats   diminished   in  hypofunction,   in- 
creased in  hyperfunction. 
(c)  Atropin  (susceptibility). 

F.  If  the  services  of  a  physiological  chemical  laboratory 
can  be  enlisted,  metabolism  examinations  in  cases  of  special 
interest.    These  would  include: 

(a)  The  respiratory  coefficient  (relation  of  O2  intake  to 
CO2  excretion). 

(6)  Analysis  of  the  food  intake  (fat,  protein,  carbohydrate, 
P2O2,  S,  Ca,  Mg,  etc.). 
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(c)  Simultaneously  similar  analysis  of  the  urinary  and 
fecal  excretion,  and  of  the  intermediate  products  of  meta- 
bolism. (The  numerous  current  reports  based  solely  upon 
the  urinary  excretion  are  of  no  value,  as  in  many  diseases 
deficient  or  increased  excretion  through  the  kidneys  is 
compensated  by  an  increase  or  decrease  of  excretion  through 
the  bowel.) 

A  careful  record  of  even  a  limited  number  of  cases  observed 
with  regard  to  the  factors  just  indicated  would  prove  of 
far  greater  value  than  large  numbers  of  incomplete  reports. 
The  value  of  such  clinical  research,  which  is  urgently  needed, 
would  be  further  enhanced  by  extending  the  observations 
to  three  periods:  before,  during,  and  after  treatment. 

Treatment. 

1.  Organotherapy. 

(a)  Ovotherapy  applicable  in  hypofunctional  troubles. 
All  methods  of  use  have  continued  to  be  disappointing. 
Some  report  good  results  in  the  treatment  of  the  vasomotor 
symptoms.  The  lipoid  extracts  have  not  been  given  suflBcient 
clinical  trial.    They  are  highly  toxic  to  animals. 

{h)  Thyroid  extract  gives  variable  results.  I  have  obtained 
fair  results  in  amenorrheas  with  obesity,  if  the  genital  atrophy 
was  not  extreme  and  tachycardia  did  not  develop.  In 
certain  types  of  early  vomiting  of  pregnancy,  small  doses 
act  like  magic.  Unless  the  good  effect  appears  within  two 
to  three  days  further  trial  proved  harmful.  Sehrt  recently 
reports  success  in  menorrhagias  accompanied  by  decrease 
in  blood-coagulation  time.    He  used  iodothyrin, 

(c)  Adrenalin  has  been  employed  in  osteomalacia. 

{d)  Pituitary  extract,  anterior  lobe,  has  not  been  suffi- 
ciently tried.  Pituitrin  has  proved  of  great  service  during 
labor. 

{e)  Combined  organotherapy,  at  present,  is  purely  empiric. 

2.  X-ray  treatment  of  ovaries  for  h\^erf unction.  After 
all  due  precautions  to  exclude  organic  disease  have  been 
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observed,  gratifying  results  can  be  obtained  in  intractible 
hemorrhages  of  puberty,  maturity,  and  the  preclimacterium. 
Where  amenorrhea  is  not  desired,  careful  graduated  dosage 
must  be  employed.  The  use  of  this  agent  to  produce  the 
primary  stimulating  effect  in  hypofunctional  conditions  is 
not  justified. 

3.  Resection  of  the  ovary  for  the  relief  of  dysmenorrhea, 
sterility,  or  anomalous  bleeding  is  justified  only  when  the 
abdomen  is  opened  for  some  weighty  reason. 

4.  Transplantation  of  the  ovary  in  special  cases  may  be 
justified.     Permanent  results  are  but  rarely  obtained. 

5.  Local  uterine  treatment  is  of  little  value.  Of  the  various 
methods  the  stem  pessary  is  best.  It  probably  acts  by 
accentuating  the  decidual  reaction.  Curettage  may  afford 
temporary  relief  of  bleeding.  It  is  important  chiefly  as  a 
means  of  diagnosis. 

6.  General  systemic  treatment  by  hygiene  and  drugs  is 
of  value  because  our  means  of  specific  treatment  are  so 
scant. 


DISCUSSION 


Dr.  William  P.  Graves. — We  are  all  of  us  very  much 
indebted  to  Dr.  Frank  for  the  elucidation  of  a  very  difficult  and 
confused  subject.  Those  of  us  who  have  made  an  attempt  to 
keep  up  with  the  literature  on  the  subject  appreciate  the  chaos 
in  which  it  stands  at  present,  and  therefore  we  are  specially 
grateful  not  only  for  this  paper  but  for  other  contributions  that 
Dr.  Frank  has  before  presented. 

The  subject  is  limitless.  What  I  am  going  to  say  is  simply 
to  bring  out  a  few  practical  points  which  may  be  of  interest  in 
our  relation  to  it  as  surgeons.  The  most  important  and  prac- 
tical point  that  we  all  think  of  first  is  the  influence  of  castration 
on  adult  women.  This  is  important  on  account  of  the  frequent 
necessity  of  hysterectomy  in  our  present  treatment  of  gyneco- 
logical diseases.      Such   disease   as  destructive  pelvic  inflam- 
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mation,  fibroids  of  the  uterus,  tumors  of  the  ovary,  etc.,  require 
the  performance  of  a  large  number  of  hysterectomies,  espe- 
cially in  the  working  classes.  In  a  great  many  of  these  cases 
it  is  necessary  to  remove  the  ovaries.  \Yhen  the  ovaries  are 
left  in  or  there  is  transplantation  of  ovarian  tissue  they  eventu- 
ally become  atrophied  and  cease  to  functionate  so  that  all 
hysterectomies  are  practically  castrations.  My  observations 
in  this  matter  comprise  445  hysterectomies  collected  from  my 
private  and  hospital  experience.  Of  this  number  54  have 
been  complete  hysterectomies,  the  majority  of  these  being 
extended  operations  for  cancer  of  the  uterine  bod\'  and  cervix. 
The  complete  operations  form  a  distinct  series.  On  account  of 
the  severity  of  the  complete  operation  and  of  the  overpowering 
considerations  in  the  matter  of  recurrence  of  cancer,  etc.,  they 
are  not  as  practicable  for  the  study  of  the  influence  of  castration 
as  are  the  cases  of  supravaginal  hysterectomies.  They  have 
therefore  been  excluded  in  my  investigations.  My  observa- 
tions are  confined  therefore  to  a  series  of  392  supravaginal 
hysterectomies:  in  a  very  few  of  these  ovaries  were  left  behind. 
In  about  50  of  them  there  was  transplantation  of  ovarian  tissue 
in  the  broad  ligament  or  in  the  abdominal  wall.  On  account  of 
the  general  prejudice  that  exists  against  hysterectomy  among 
the  laity  and  among  many  members  of  the  profession,  especially 
with  regard  to  the  after-effects  of  castration,  there  were  certain 
inquiries  which  I  wished  to  make  in  the  later  history  of  these 
cases : 

1.  The  effect  of  castration  on  the  general  nervous  system. 

2.  The  relation  of  castration  to  vasomotor  disturbances  as 
distinguished  from  general  postoperative  neuroses. 

3.  The  relation  of  castration  to  sexual  feelings, 

4.  The  relation  of  castration  to  the  general  health. 

In  the  first  place  I  had  noted  in  my  own  cases  and  in  those 
that  came  to  me  from  other  men  that  bad  results  to  the  nervous 
system  were  usually  attended  with  certain  local  and  constitu- 
tional troubles.  Some  of  these  neuroses  were  due  to  improper 
technique  in  the  operation,  for  example,  where  the  cervix  and 
pelvic  floor  had  not  been  properly  supported,  so  that  symptoms 
of  prolapse  ensued.  Another  frequent  cause  of  neuroses  was 
extensive  postoperative  adhesions.  I  therefore  endeavored  to 
develop  a  technique  in  the  operation  which  would  avoid  as 
much  as  possible  difficulties  from  the  primary  operation,  more 
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especially  those  that  result  from  prolapse  and  adhesions.  The 
392  supravaginal  hysterectomies  include  all  that  I  have  done 
up  to  the  present  time.  The  ultimate  results  are  taken  from 
statements  of  patients  that  were  operated  on  before  last  October. 
The  information  was  gained  either  by  letter  or  by  verbal  report. 

I  was  able  to  get  fairly  reliable  data  in  263  cases  as  to  the 
effect  of  the  operation  on  the  general  nervous  condition.  Of 
these  cases  49  reported  that  they  were  more  nervous  than  before 
the  operation.  All  the  others  reported  either  that  their  nervous 
condition  was  very  much  improved  or  that  there  was  no  change. 
Of  the  49  patients  who  said  that  their  general  nervous  condition 
had  been  made  worse  by  the  operation  all  but  6  had  suffered 
from  chronic  pelvic  inflammation  and  were  chronic  nervous 
invalids  before  the  operation.  It  is  fair  to  assume  that  many  of 
these  had  habit  neurosis  which  can  only  be  overcome  by  neu- 
rological treatment.  A  considerable  percentage  of  the  cases 
were  vastly  improved  in  their  nervous  condition;  several  of 
them  were  cured  of  true  psychoses.  We  can  hardly  say  there- 
fore that  the  removal  of  the  ovarian  secretion  has  a  definitely 
deleterious  influence  on  the  general  nervous  system. 

The  next  inquiry  was  with  regard  to  vasomotor  disturbances 
as  typified  specially  by  hot  flushes.  Out  of  263  cases  20  per 
cent,  had  no  hot  flushes  or  vasomotor  disturbance,  all  but  a  very 
few  of  these  patients  having  had  both  ovaries  removed;  31  per 
cent,  suffered  distinctly  from  hot  flushes  which  lasted  on  an 
average  of  three  months.  The  other  patients  had  vasomotor 
disturbances  which  they  said  did  not  give  them  much  trouble. 
Several  important  observations  were  made  in  regard  to  these 
disturbances.  For  example,  one  woman  on  whom  hysterectomy 
for  fibroid  was  performed  had  very  few  vasomotor  or  nervous 
disturbances  following  her  operation.  A  postoperative  hernia 
developed,  however,  and  she  was  operated  on  again  a  year  fol- 
lowing her  operation.  After  the  operation  for  postoperative 
hernia  she  began  to  have  severe  hot  flushes  which  have  now 
lasted  three  months  without  letting  up.  In  another  case  of 
hysterectomy  for  fibroid  the  patient  made  an  excellent  recover- 
ery  without  nervous  disturbance  for  six  months.  She  then 
had  an  acute  pleurisy  which  eventuated  in  an  adhesive  pleuritis 
which  gave  much  pain.  After  this  attack  vasomotor  disturb- 
ances and  other  neuroses  ensued  which  continued  for  many 
months. 
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Out  of  218  cases  from  whom  data  could  be  extracted  in  regard 
to  sexual  feelings  there  was  diminished  feeling  in  20  per  cent. 
This  corresponds  closely  to  the  observations  made  by  others. 

In  the  263  cases  the  general  health  was  improved  or  made 
entirely  well  in  93  per  cent.  Of  the  cases  that  were  not  improved 
or  were  made  worse  all  but  two  were  of  the  chronic  pelvic 
inflammatory  type. 

The  conclusion  that  I  have  drawn  from  the  study  of  these 
cases  is  that  the  removal  of  the  ovarian  secretion  has  no  pro- 
found, specific  mfluence  on  the  general  health  of  the  adult 
woman.  In  this  respect  hysterectomy  differs  little  from  the 
other  major  abdominal  operations.  Severe  postoperative 
nervous  manifestations  are  usually  due  to  operative  complica- 
tions or  incidental  disease  rather  than  to  loss  of  ovarian  secretion. 

Another  practical  point  to  be  considered  is  the  atrophy  of  the 
external  genitals.  This  usually  follows  soon  after  castration 
and  is  to  my  mind  one  of  the  most  impressive  proofs  of  the 
actuality  of  the  ovarian  secretion.  The  anemia  of  the  parts 
usually  comes  on  almost  immediately,  so  that  it  can  be  dis- 
tinguished before  the  patient  leaves  the  hospital.  This  corre- 
sponds theoretically  to  the  experimental  work  that  has  been 
done  on  animals  which  shows  that  the  injection  of  ovarian 
extract  into  castrated  animals  causes  hyperemia  of  the  external 
genitals.  This  fact  has  proved  of  value  in  organotherapy. 
The  occurrence  of  atrophy  of  external  genitals  after  castration 
is  an  important  practical  point  to  consider  in  cases  where  one 
has  to  do  a  hysterectomy  and  a  plastic  operation  on  the  vagina 
at  the  same  time,  in  which  case  great  care  must  be  taken  to 
allow  for  the  atrophy  in  repairing  the  perineum  so  that  eventu- 
ally it  will  not  be  too  tight. 

With  regard  to  organotherapy  my  experience  has  been  chiefly 
in  using  the  ovarian  extract  which  I  have  found  more  valuable 
than  the  extract  of  corpus  luteum.  I  have  used  the  ovarian 
extract  for  a  number  of  years  in  a  great  many  cases,  principally 
for  the  vasomotor  disturbances  following  hysterectomy.  I 
have  occasionally  used  it  with  patients  suffering  from  these 
same  disturbances  during  the  natural  menopause.  My  results 
have  been  extremely  satisfactory.  I  regard  the  ovarian  extract 
as  a  useful  and  valuable  remedy,  especially  in  cases  of  trouble- 
some hot  flushes.  I  have  kept  records  of  these  cases  and  expect 
to  publish  them  later. 
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In  one  case  of  kraurosis  of  the  vulva  I  have  found  ovarian 
extract  to  be  of  great  use.  Schickele  was  the  first  to  report  a 
case  of  kraurosis  vulvae  cured  by  this  remedy.  My  case  was 
published  in  the  American  Journal  of  Obstetrics  and  Diseases  of 
Women  and  Children,  1913,  vol.  Ixvii,  No.  4. 

I  have  also  found  it  useful  in  some  cases  of  pruritus  or  where 
there  are  disturbances  from  chronic  anemia  of  the  external 
genitals. 

In  cases  of  amenorrhea  and  lactation  atrophy  and  numerous 
other  gynecological  conditions  I  have  found  the  ovarian  extract 
of  little  value. 

Dr.  George  Gellhorn. — To  do  full  justice  to  Dr.  Frank's 
paper  would  require  a  much  more  thorough  knowledge  of  the 
interrelations  of  the  ductless  glands  than  I  possess.  I  venture 
to  say  a  word  or  two  on  my  therapeutic  observations,  because 
in  this  field  very  important  conclusions  have  been  frequently 
drawn  from  the  results  of  our  treatment.  I  have  used  ovarian 
extract  a  great  deal  and  over  long  periods  of  time,  but  the 
results  are  not  imiform  enough  to  draw  any  definite  deductions. 
I  have,  however,  made  observations  in  two  rather  striking  and 
totally  different  cases  which  will  permit  of  a  conclusion  being 
drawn. 

After  the  publication  of  Dr.  Graves'  paper  on  kraurosis  of  the 
vulva  I  applied  the  use  of  the  ovarian  extract  in  a  marked  case 
of  kraurosis  which  had  driven  the  woman  to  distraction,  and  in 
which  the  anatomical  changes  about  the  vulva  were  so  extensive 
that  I  considered  the  case  inoperable.  The  typical  changes  of 
atrophy,  dr^-ness,  and  glistening  of  the  skin  were  not  limited 
to  the  vulva,  but  involved  the  anus  as  well,  and  I  felt  technically 
unable  to  cope  with  the  situation.  At  that  time,  fortunately, 
I  read  of  Dr.  Graves'  experience,  and  was  benefited  by  it  by 
obtaining  a  most  striking  result  which  has  lasted  now  for  eight 
months.  The  woman  every  now  and  then  takes  ovarian  extract 
whenever  she  feels  the  itching  or  burning  returning. 

The  other  case,  which  is  even  more  striking,  and  which  I 
would  like  to  have  Dr.  Frank  comment  upon,  is  one  of  esteo- 
malacia.  Osteomalacia  is  almost  a  theoretical  disease  in  America 
because  we  have  so  very  few  cases  of  it.  I  have  had  the  good 
fortune  of  observing  a  case  of  this  kind  and  in  a  most  aggravated 
form.  The  case  was  most  unusual  insofar  as  it  occurred  in  a 
multiparous  woman  after  the  menopause.  This  woman  took 
ovarian  extract  by  mouth.     In  addition,  as  I  never  could  quite 
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understand  how  the  ovarian  extract  could  work  by  mouth, 
because  it  must  undergo  chemical  changes  in  its  transit  through 
the  stomach.  I  injected  ovarian  extract  intramuscularly  in 
the  gluteal  region  without  harm,  the  warning  of  Frankel  and 
the  other  authors  to  the  contrary  notwithstanding.  This 
woman  got  well  symptomatically  for  awhile,  and  I  was  able 
to  demonstrate  her  before  the  German  Medical  Society  in 
St.  Louis,  which  meets  on  the  second  floor  of  a  building  where 
there  is  no  elevator,  and  that  woman  actually  walked  up  there. 
She  had  not  been  out  of  a  chair  for  years.  I  took  her  to  the 
meeting  place  in  my  automobile,  and  then  I  assisted  her  as 
she  walked  up  stairs.  In  this  case  I  thought  the  result  was 
most  remarkable.  Moreover  it  was  a  very  perplexing  result 
for  in  osteomalacia  it  is  by  removing  the  ovaries  that  we  usually 
cure  the  patients;  but  here  I  had  added  the  ovarian  extract 
and  yet  the  patient  got  well — one  of  the  many  riddles  which  I 
cannot  solve,  but  perhaps  Dr.  Frank  can. 

Dr.  Hugo  Ehrenfest. — I  would  like  to  give  expression 
to  the  feelings  we  all  have  after  listening  to  the  interesting  paper 
of  Dr.  Frank  on  a  subject  which  we  know  very  little  about. 
But  I  am  afraid  possibly  many  of  you  will  miss  one  of  the  salient 
features  of  his  very  interesting  and  splendid  sketch,  and  that 
is  that  at  the  next  meeting,  or  in  two  years  from  now,  he  will 
probably  help  us  to  know  more  about  the  subject  by  the  proper 
stud}'  of  cases.  He  mentioned  standardization.  We  heard  yes- 
terday from  Dr.  Dickinson — and  I  think  this  is  the  salient 
feature  of  Dr.  Frank's  paper — that  we  should  adopt  a  standard 
study  of  all  these  cases  of  menorrhagia  and  metrorrhagia  accord- 
ing to  the  exact  points  Dr.  Frank  has  mentioned  in  his  paper, 
and  I  hope  in  closing  the  discussion  he  will  tell  us  how  to  go 
about  it,  so  that  we  can  understand  and  grasp  the  cases  better 
and  act  on  the  knowledge  he  has  given  us. 

Dr.  Matthew  D.  Mann. — I  would  like  to  ask  a  question 
in  regard  to  one  condition  which  has  perplexed  me,  and  that 
is  pseudomembranous  dysmenorrhea.  It  would  seem  to  be  an 
excess  of  a  normal  process  and  normally  placed  as  to  time. 
Is  it  due  to  any  excess  or  absence  of  any  normal  secretion,  and 
if  so,  is  there  any  organotherapeutic  measure  which  can  be 
suggested  theorectically  or  which  has  been  proved  practical 
to  use  in  these  cases?     I  ask  for  information. 

Dr.  Edward  Reynolds. — We  are  greatly  indebted  to  Dr. 
Frank  for  this  contribution.    There  can  be  no  question  in  the 
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minds  of  those  of  us  who  have  been  watching  and  thinking  on 
the  subject  that  Httle  as  we  know,  its  possibiHties  or  probabil- 
ities are  overwhelming  and  every  man  who  can  add  to  our 
knowledge  does  an  immense  benefit.  As  Dr.  Mann  got  up  I 
was  about  to  rise  to  ask  the  same  question  which  I  would  like  to 
supplement  a  little  by  relating  a  case.  Some  four  or  five  months 
ago  I  saw  a  well-marked  case  of  pseudomembranous  dysmenor- 
rhea in  the  course  of  an  operation  for  other  purposes.  In  two 
cases  since  then,  after  a  conservative  operation  on  the  ovary 
which  was  enlarged  by  an  apparently  persistent  corpus  luteum, 
I  obtained  a  history  of  partial  pseudomembranous  dysmenor- 
rhea which  had  persisted  for  more  than  a  year.  I  would  like  to 
ask  Dr.  Frank  if  he  can  throw  any  light  on  that? 

Dr.  Herman  J.  Boldt. — I  rise  for  the  purpose  of  seeking 
information.  We  have  no  right  whatever  to  doubt  the  careful 
observations  from  a  clinical  point  of  view  of  the  value  of  ovarian 
extract  made  by  different  observers  and  its  result  on  the  vaso- 
motor disturbances.  But  why  is  it  that  in  the  hands  of  some 
observers,  like  Dr.  Graves  and  others,  the  results  have  been 
so  favorable,  while,  on  the  other  hand,  according  to  the  observa- 
tions of  Dr.  Frank  and  myself,  the  results  have  been  practically 
nil.  I  should  like  to  get  some  information  on  this  point  if  they 
can  give  it  to  me. 

Dr.  William  Horace  Morley. — I  think  the  question  that 
has  been  asked  by  Dr.  Bolt  concerning  the  use  of  the  ovarian 
extract  or  desiccated  corpus  luteum  can  be  answered  by  stating 
the  time  that  it  should  be  given.  Most  practitioners,  I  think, 
give  it  after  meals.  The  best  time  to  give  the  corpus  luteum 
extract  is  at  least  an  hour  before  meals,  as  absorption  is  better 
on  an  empty  stomach,  and  hence  you  will  get  better  results. 
We  know  that  the  dried  corpus  luteum  lowers  the  blood-pressure. 
One  can  control  the  absorption  by  taking  blood-pressure  before 
the  treatment  is  commenced  and  after  the  treatment  has  been 
going  on  for  some  time;  a  lowered  blood-pressure  will  show  that 
the  absorption  is  better  if  the  dried  gland  is  given  one  hour 
before  meals. 

Dr.  Robert  T,  Frank  (closing  the  discussion). — I  am  very 
grateful  to  the  gentlemen  who  discussed  the  paper,  because 
they  have  brought  out  points  which  in  the  hurry  of  reading  my 
paper  could  not  be  emphasized.  Some  of  the  questions  that 
have  been  asked  I  am,  however,  unable  to  answer. 

Dr.  Graves  has  given  a  practical  clinical  application  to  some 
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of  the  points  referred  to  in  my  paper.  The  main  point,  how- 
ever, that  I  attempted  to  make  was  that  again  emphasized 
by  Dr.  Ehrenfest.  I  found  these  same  variations  in  response  to 
treatment  which  I  was  unable  to  explain,  and  therefore,  because 
of  this,  before  undertaking  a  serious  study  of  the  clinical  effects 
I  wanted  to  simplify  the  subject  for  myself,  and  simultaneously 
to  enlist  the  sympathy  and  cooperation  of  all  other  fellows  in 
order  that  we  may  join  in  the  study  of  these  cases  by  adopting 
a  more  or  less  definite  scheme.  I  do  not  for  a  moment  suggest 
that  mine  is  the  best  scheme  that  can  be  evolved.  I  personally 
have  done  very  little  work  with  ovotherapy  because  I  do  not 
as  yet  feel  in  a  position  to  draw  correct  conclusions  from  either 
positive  or  negative  results  obtained.  My  standards  in  judg- 
ing the  results  of  ovotherapy,  I  am  afraid,  are  hypercritical, 
and  I  am  frank  to  confess  that  the  overwhelming  amount  of 
evidence  points  against  my  negative  view.  However,  the  evi- 
dence is  not  all  in  one  direction ;  just  as  in  every  other  question 
that  arises  in  connection  with  the  ductless  glands. 

One  more  point  that  Dr.  Graves  discussed  brought  to  my 
mind  the  following:  I  think  it  is  a  pity  that  an  immense  amount 
of  material  is  wasted  annually  that  could  be  utilized  to  good 
effect.  When  fibroids  are  removed  we  usually  obtain  the  ovary 
and  the  uterus,  in  many  cases  with  perfectly  regular  menstrual 
cycle;  this  material  should  be  utilized  in  an  effort  to  further 
our  morphological  studies. 

In  regard  to  what  Dr.  Watkins  has  said,  I  would  like  to  ask 
him,  in  the  first  place,  whether  these  studies  of  the  corpus 
luteum  were  macroscopic  at  operation  or  controlled  by  micro- 
scopic observation  ? 

Dr.  Byford  (in  the  absence  of  Dr.  Watkins). — They  were 
controlled  by  microscopic  observation. 

Dr.  Frank. — Frankel  made  a  number  of  observations  during 
the  course  of  laparotomies,  judging  by  the  macroscopic  look 
of  the  corpus  luteum  only.  I  have  examined  the  corpus  luteum 
macroscopically  and  then  cut  a  cross-section  grossly  and  made 
up  my  mind  as  to  what  stage  it  belonged  to,  and  then  controlled 
it  by  microscopic  examination;  the  two  observations  rarely 
corresponded.  My  own  clinical  observation  is  that  cases 
during  menstruation  in  which  corpus  luteum  exists  are  quite 
uncommon.  In  the  first  place  the  follicle  may  have  ruptured 
recently  and  until  Meyer  told  us  how  to  look  for  this  it  escaped 
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attention.  In  the  second  place  there  is  a  general  misconcep- 
tion as  to  the  corpus  luteum.  Menstruation  only  occurs  after 
the  corpus  luteuni  through  its  internal  secretion  has  had  an 
opportunity  to  sensitize  the  uterine  mucous  membrane.  When 
menstruation  finally  occurs  the  corpus  luteum  has  become  old 
and  inactive. 

So  far  as  the  use  of  adrenalin  is  concerned  I  have  had  no 
personal  experience. 

Dr.  Gellhorn  brought  out  a  number  of  interesting  points, 
concerning  corpus  luteum  therapy.  The  reason  my  results  have 
been  negative  may  perhaps  be  due  to  the  fact  that  I  did  not 
know  how  to  use  it.  In  certain  cases  we  use  it,  thinking  there 
is  a  lack  of  ovarian  secretion.  We  all  know  that  these  may  be 
cases  in  which  the  ovarian  secretion  is  in  excess.  I  am  starting 
new  methods  of  trying  to  use  corpus  luteum  extract  on  animals 
because  some  defect  in  the  mode  of  administration  may  be 
keeping  us  from  having  uniform  results.  One  of  the  defects 
may  be  due  to  the  fact  that  the  corpus  luteum  does  not  store 
up  its  secretion;  it  is  not  of  the  character  of  the  thyroid,  and 
only  small  quantities  are  in  the  corpus  luteum  at  one  time. 
In  the  experiments  now  under  way  we  started  with  five  pounds 
of  corpus  luteum  to  make  extracts,  to  get  large  doses  and  test 
them  out  in  massive  quantity. 

As  to  osteomalacia,  we  know  very  little  about  it.  Osteo- 
malacia occurs  in  males  but  we  know  nothing  as  a  condition  of 
the  male  gonads  in  this  disease.  These  are  cases  that  ought  to 
be  studied  with  greater  care  because  the  testis  offers  simpler 
conditions  than  the  ovary.  The  best  work  done  on  the  meta- 
bolism of  osteomalacia  has  been  done  in  Boston  by  McCrudden. 
His  results  show  that  cases  of  osteomalacia  apparently  cured 
may  recur  after  many  years  have  passed.  If  I  remember 
rightly,  recurrence  in  one  of  his  cases  took  place  after  four 
years.  I  would  like  to  ask  Dr.  Gellhorn  how  long  ago  this  cure, 
which  may  be  permanent,  was  observed? 

Dr.  Gellhorn. — The  woman  died  in  the  meantime.  She 
obliged  me  by  getting  w^ell  for  the  administration  of  the  extract, 
but  died  sLx  months  later.  Autopsy  was  performed  by  the 
pathologist  of  Washington  University,  and  no  cause  of  death 
could  be  assigned  other  than  general  inanition. 

Dr.  Frank. — How  about  the  bones,  were  they  examined? 

Dr.  Gellhorn. — I  have  the  pelvis;  I  am  not  quite  sure. 
I  do  not  think  the  bones  were  examined. 
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Dr.  Fraxk. — It  would  be  a  point  of  great  value  to  know 
whether  the  bone  changes  persisted  in  spite  of  the  symptomatic 
cure. 

Dr.  Gellhorn. — The  autopsy  was  done  jointly  by  Dr. 
Peterman  and  myself.  We  cut  through  the  bones  with  an 
ordinary  pocket  knife  and  found  them  very  soft. 

Dr.  Frank. — In  other  words,  although  the  patient  had 
symptomatically  improved,  the  process  had  evidently  not 
stopped,  and  that  is  in  keeping  with  the  general  opinion  now 
entertained  about  osteomalacia.  I  have  no  explanation  to 
offer. 

Dr.  Ehrenfest's  remarks  I  have  already  emphasized.  Dr. 
Mann  has  asked  me  a  question  as  to  membranous  dysmenorrhea. 
It  is  a  difficult  question  to  discuss.  In  the  first  place,  I  think 
on  the  whole  we  must  distinguish  between  two  groups  of  mem- 
branous dysmenorrhea;  one  apparently  the  exudative,  and 
the  other  due  to  internal  secretion.  The  latter  is  in  keeping 
with  the  experiments  of  Loeb,  who  has  shown,  in  animals,  that 
when  the  uterine  mucosa  is  irritated,  at  the  time  the  corpus 
luteum  is  active,  there  is  an  enormous  increase  in  the  cells 
and  changes  in  these  cells.  That  is  analogous  to  the  excessive 
development  of  the  uterine  mucous  membrane  and  the  casting 
off  which  is  seen  in  membranous  dj'smenorrhea. 

Dr.  Reynolds  has  asked  a  question  which  is  of  extreme  impor- 
tance, but  which  I  am  unable  to  answer.  I  am  unable  to  dis- 
tinguish between  persistent  corpus  luteum  and  a  corpus  luteum 
which  is  well  developed,  because  cystic  and  other  changes  are 
quite  normal.  Robert  Meyer  has  written  interestingly  on  the 
subject  of  pathological  changes  in  the  yellow  body  and  I  begin 
to  feel  that  we  are  now  on  the  right  track.  In  one  case  of  dys- 
menorrhea in  which  the  abdomen  was  opened  for  the  removal 
of  two  small  fibroids  by  Dr.  Brettauer,  and  the  ovaries  were 
resected,  the  patient  after  about  six  months  was  cured.  I  am 
not  willing  to  draw  any  deductions  because  there  was  no  per- 
sistent corpus  luteum.  That  was  the  last  case  thrown  on  the 
screen,  the  one  which  showed  a  well -developed  interstitial  gland. 

Dr.  Boldt's  remarks  on  why  ovotherapy  is  variable,  I  have 
covered  in  acknowledging  my  ignorance  on  the  question. 

Dr.  Morley's  observation  points  to  the  fact  that  small  vari- 
ations as  to  the  time  at  which  the  corpus  luteum  extract  is 
given  and  the  matter  of  dosage  may  have  some  effect  on  the 
results  obtained. 
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FORWARD  FIXATION  OF  THE  CERVIX  AS  A 
PREDISPOSING  CAUSE  OF  SOME  RETRO- 
DEVIATIONS   OF    THE    UTERUS    AND 
AN  OPERATION  FOR  ITS  RELEASE 


By  Edward  Reynolds,  M.D. 
Boston,  Massachitsetts 


Progress  in  practical  matters  is  usually  inaugurated  by 
prior  work  on  the  theoretical  considerations  which  underly 
it.  This  brief  paper  will  therefore  contain  a  statement  of 
the  views  as  to  the  support  of  the  uterus  which  have  guided 
me  of  late  years,  my  conception  of  the  anatomy  of  the 
abnormal  condition  which  I  believe  is  a  predisposing  cause 
in  many  cases  of  the  retrodeviations,  and  a  description  of 
the  operative  procedure  by  which  I  am  in  the  habit  of 
correcting  it.  I  feel  bound,  however,  to  say  here  that  no 
one  can  be  better  aware  than  I  am  that  under  the  limita- 
tions of  time  imposed  upon  us  most  of  the  statements  which 
I  am  about  to  make  are  little  more  than  personal  asser- 
tions, nor  indeed  that  my  views  are  for  the  most  part  merely 
the  result  of  personal  clinical  observations  which  cannot 
be  accepted  by  anyone  else  as  proof  of  their  correctness. 
These  observations  have,  however,  extended  over  so  long 
a  period  of  time,  and  have  to  the  best  of  my  behef  been 
conducted  in  so  skeptical  a  spirit,  i.  e.,  with  so  consistent 
an  effort  at  the  attitude  of  scientific  doubt,  that  I  am  per- 
sonally very  strongly  convinced  of  their  correctness.  The 
practical  results  which  have  followed  their  adoption  have, 
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moreover,  seemed  to  me  to  be  so  good  that  I  am  quite 
content  to  pursue  the  method  in  my  personal  work  and 
quite  con\'inced  that  in  the  process  of  time  they  will 
prevail. 

The  uterus  is  sustained  in  its  position  in  the  pelvis  by  the 
resultant  of  the  action  of  a  great  number  of  unstriped 
muscular  fibers  which  are  partly  disseminated  throughout 
the  pehic  connective  tissue  and  partly  aggregated  into 
bundles  Ij^ng  within  reflexions  of  the  peritoneum  which 
have  long  been  falsely  called  uterine  ligaments.  The  gyne- 
cological profession  has  been  extremely  slow  in  accepting 
this  advance  of  knowledge  in  regard  to  the  composition  of 
the  uterine  Hgaments,  falsely  so-called,  but  a  search  through 
the  anatomical  literature  of  the  last  ten  years  will  convince 
anyone  that  among  anatomists  this  is  standard  knowledge, 
and  I  think  that  no  gynecologist  can  long  watch  the  behavior 
of  these  tissues  as  he  cuts  through  them  during  operation 
without  becoming  convinced  of  their  retractile  power,  i.  e., 
of  their  muscular  action.  The  chief  bundles  of  such  fiber 
are  distributed  along  the  course  of  the  ovarian  and  uterine 
arteries,  to  which  we  must  add  the  round  hgaments,  and 
it  must  not  be  forgotten  that  lesser  quantities  of  unstriped 
muscular  fiber  are  distributed  throughout  the  entire  body 
of  the  broad  hgament. 

My  own  observations  during  recent  years  have  con\-inced 
me  more  and  more  strongly  that  study  of  the  pathological 
spasms  of  these  muscular  structures  is  opening  up  a  whole 
new  field  in  gynecology,  more  especially  in  the  relation  of 
pelvic  lesions  to  neurasthenia  and  the  production  of  pain, 
but  a  reference  to  this  is  not  my  present  purpose,  which 
is  the  influence  of  these  structures  on  the  production  and 
rehef  of  the  retrodeviations. 

The  uterus  as  a  whole  is  then  sustained  by  elastic 
(muscular)  tissue  and  the  cer\Tx  is  the  only  part  of  it  which 
is  attached  to  the  bones,  or  to  the  firm  connective  tissues 
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over  them,  by  inelastic  connective  tissue,  this  attachment 
being  the  extremely  strong  and  unyielding  anterior  vaginal 
wall  with  its  firm  attachments  to  the  pubic  arch,  and  the 
median  Y-shaped  ligament^  first  described  by  Goffe,  which 
extends  from  the  cervicovaginal  attachment  to  the  connec- 
tive tissue  above  the  pubic  arch  on  each  side  of  the  urethra. 

The  anomaly  known  as  anteflexion  of  the  cervix  is  not 
separated  by  any  sharp  line  from  the  normal  slight  forward 
curve  of  the  organ,  cases  being  found  in  every  degree  of 
variation  from  the  normal,  through  the  high  normal  and 
the  slightly  pathological,  into  the  highest  degree  of  ante- 
flexion. It  is  now  generally  conceded  that  this  abnormality 
is  an  arrest  of  development,  but  I  think  it  is  not  generally 
understood  that  this  arrest  of  development  is  never  con- 
fined to  the  cervix  along  but  necessarily  includes  also  a  short 
anterior  vaginal  wall,  i.  e.,  an  under-development  of  this 
firm  structure  and  of  Goffe' s  ligament,  by  which  the  vaginal 
cervix  is  held  in  forward  fixation  close  under  the  pubic 
arch. 

This  shortened  attachment  holds  the  vaginal  portion  of 
the  anteflexed  cervix  firmly  forward,  while  the  supravaginal 
cervix  is  at  the  same  time  steadied  from  side  to  side  by  the 
powerful  muscular  action  of  the  lower  portions  of  the  broad 
Hgaments  along  the  uterine  arteries,  and  drawn  backward 
by  the  almost  equally  powerful  uterosacrals.  The  fundus 
in  its  turn  is  held  forward  by  the  round  ligaments,  and  the 
diffuse  muscular  fiber  which  is  scattered  through  the  peri- 
toneal reflexion  in  which  they  lie.  Such  a  uterus  has  an 
intrinsic  angle  in  its  shape  situated  at  about  the  internal  os, 
but  with  the  vaginal  cervix  fixed  forward  and  with  the 
round  ligaments  drawing  the  fundus  forward,  the  action 
of  the  muscular  uterosacrals  in  drawing  the  middle  of  the 
organ  back  tends  constantly  to  an  exaggeration  of  this 
angle.  With  the  onset  of  the  catamenial  congestion  the 
1  It  would  be  more  exactly  described  as  a  sheet  of  fascia. 
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uterine  walls  engorge  with  blood  and  under  primary  hydro- 
static laws  the  organ  tends  to  resume  its  normal  shape, 
i.  e.,  to  efface  any  increase  of  angulation  due  to  the  action 
of  these  muscles.^  Under  these  conditions  with  the  cervix 
fixed  forward  and  with  the  uterus  trying  to  straighten 
itself,  the  fundus  would  of  necessity  turn  backward  were 
it  not  for  the  muscular  action  of  the  round  ligaments  and 
the  unstriped  fibers  which  accompany  them.  If  then  at 
any  moment  this  action  relaxes,  even  temporarily,  the 
fundus  must  of  necessity  move  backward,  that  is,  in  other 
words,  with  the  cervix,  the  lower  pole  of  the  organ,  fixed 
forward  to  an  abnormal  degree,  any  straightening  of  the 
organ  under  the  influence  of  the  menstrual  congestion  of 
necessity  throws  the  fundus  backward  in  some  degree, 
though  not  always  enough  to  constitute  a  retroversion; 
but  we  have  long  known  that  the  moment  the  fundus  moves 
backward  even  in  a  small  degree  it  receives  the  effect  of 
the  general  intra-abdominal  force  on  its  anterior  face,  and 
therefore  tends  to  move  farther  backward,  i.  e.,  to  assume 
the  first  degree  of  retroversion,  which  then  tends  to  become 
progressive. 

I  believe  that  in  this  mechanism  we  have  an  inherent 
tendency,  a  predisposition  toward  retroversion,  which  in 
the  constantly  recurring  physiological  congestions  from 
one  and  another  cause  is  extremely  likely  to  be  converted 
into  a  fact,  an  actual  retroversion,  at  some  time  or  another 
during  such  a  woman's  life.  My  first  point  then  is  that 
owing  to  the  underdevelopment,  the  undue  shortness  of 
the  anterior  attachments  of  the  cervix  which  are  characteristic 
of  anteflexion  of  that  organ,  women  with  anteflexion  of 

^  Unfortunately  these  muscles,  also,  with  the  onset  of  the  precata- 
menial  congestion,  tend  to  increase  their  action,  to  pass  into  more  or 
less  well-defined  spasm;  and  the  result  of  these  antagonizing  forces  is 
backache  and  usually  dysmenorrhea;  but  this  only  in  passing — I  am 
here  concerned  only  with  the  production  of  the  retrodeviations. 
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the  cervix  have  a  tendency  toward  retroversion  as  the 
result  of  shght  accidental  causes  which  would  probably 
not  produce  that  retroversion  in  the  case  of  women  in  whom 
the  lower  uterine  pole  was  in  a  normal  position. 

I  had  reached  a  tentative  conclusion  to  this  effect  some 
five  or  six  years  ago,  and  since  that  time  under  continued 
observation  I  have,  with  the  exception  of  a  class  to  be 
spoken  of  shortly,  rarely  seen  a  retroversion  of  the  uterus 
in  which  the  amount  of  anteflexion  of  the  cervix  was  not 
at  least  high  normal  or  beyond  the  normal. 

The  class  of  which  this  is  not  true  consists  of  those  cases 
in  which  the  uterus  is  dragged  backward  by  the  weight  of 
a  heavy  new  growth  or  by  the  posterior  adhesions  of  an 
infected  salpinx. 

I  have  now  come  to  believe  that  outside  of  this  class  of 
cases,  and  with,  of  course,  possible  rare  exceptions,  the 
retrodeviations  do  not  ordinarily  occur  except  in  women 
in  whom  the  cervix  has  more  than  a  normal  degree  of  forward 
fixation. 

Time  does  not  permit  the  discussion  of  all  the  varieties 
of  the  retrodeviations  in  this  connection,  but  I  may  say 
in  answer  to  a  question  which  would  at  once  present  itself 
that  when  a  descensus  of  the  uterus  occurs  as  the  result 
of  post-obstetric  subinvolution  and  lack  of  perineal  support, 
I  believe  that  if  the  cervix  is  normally  movable  we  get  a 
descensus  which  eventually  becomes  a  prolapse,  but  that 
under  the  same  circumstances  in  a  woman  who  is  the  subject 
of  an  anteflexion  of  the  cervix,  i.  e.,  of  a  forward  fixation 
of  the  cervix,  the  descensus  is  converted  into  a  retroversion 
by  the  fact  that  the  fundus  descends  while  the  cervix  is 
still  held  high.  In  all  cases  of  forward  fixation  there  is  a 
tendency  to  retroversion  because  the  cervix  is  held  forward 
while  the  fundus  is  movable. 

The  diagnosis  of  forward  fixation  is  best  obtained  by 
adding  to  the  ordinary  observation  of  the  shape  of  the 
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uterus,  of  the  direction  of  the  vaginal  cervix,  and  of  the 
presentation  of  the  os,  a  further  estimation  of  the  mobility 
of  the  cervix,  which  is  obtained  by  the  attempt  to  move  it 
upward  and  backward  with  the  finger  or  with  a  double 
hook. 

A  short  series  of  observations  on  women  some  of  whom 
have  and  some  of  whom  have  not  the  abnormality  commonly 
called  anteflexion  will  establish  in  anyone's  mind  the  normal 
mobility  of  the  cervix  and  the  degree  of  forward  fixation 
which  may  be  considered  an  abnormality;  and  will,  I  think, 
further  establish  the  comparative  frequency  of  a  degree 
of  this  abnormality  which  is  mechanically  effective. 

The  operative  method  which  I  have  now  come  to  adopt 
as  a  matter  of  routine  in  all  cases  of  the  operative  treat- 
ment of  retrodeviations  which  show  any  considerable  degree 
of  forward  fixation  of  the  cervix  is  to  precede  the  abdominal 
treatment  of  the  retrodeviation  by  a  method  of  vaginal 
release  of  the  forward  fixation  which  I  have  already  once 
described  to  you,  but  which  I  may  briefly  recapitulate  here, 
more  especially  as  I  think  I  have  decidedly  improved  my 
technique  since  the  date  of  the  former  paper.  ^ 

After  a  preUminary  dilatation  and  curettage  the  vaginal 
wall  is  seized  with  forceps  immediately  in  front  of  the  cervix 
and  divided  with  scissors  throughout  its  thickness,  a  narrow 
transverse  strip  being  removed.  The  length  of  this  trans- 
verse incision  must  vary  somewhat  with  the  size  of  the 
indi\adual  vagina,  but  it  should  ordinarily  be  just  sufficient 
to  admit  the  operator's  index  finger.  The  anterior  lip  of 
the  cervix  is  then  seized  with  volsellum  forceps,  one  blade 
of  which  enters  the  vaginal  wound,  while  the  other  lies 
within  the  cervical  canal.  Traction  downward  and  back- 
ward brings  Goffe's  hgament  into  view.    This  is  also  divided 

1  "Anteflexion  of  the  CervLx  and  Spasm  of  the  Uterine  Ligaments  in 
Relation  to  Retroversion,  Dysmenorrhea  and  Sterility,"  Surgery,  Gyne- 
cology and  Obstetrics,  July,  1911,  pages  17-24. 
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transversely  with  scissors  over  the  whole  width  of  the  trans- 
verse wound,  so  exposing  the  loose  connective  tissue  between 
the  cervix  and  bladder.  All  the  tissues  in  front  of  the  cervix 
are  then  separated  from  it  with  the  index  finger  passed 
through  the  wound  up  to  or  slightly  above  the  level  of  the 
internal  os,  and  as  far  out  to  either  side  as  the  finger  can 
conveniently  reach,  thus  freeing  the  anterior  surface  of  the 
broad  ligaments  as  well  as  the  cervix.  The  transverse 
wound  in  the  vagina  is  then  brought  together  by  a  transverse 
running  suture,  thus  elongating  the  anterior  vaginal  wall. 
If  the  transverse  wound  is  too  wide  some  narrowing  of  the 
vagina  may  result,  but  if  this  is  watched  for  it  can  be  easily 
avoided  by  a  slight  variation  of  the  suture,  i.  e.,  by  bringing 
the  lateral  extremities  of  the  cut  together  in  the  reverse 
direction  (longitudinally  to  the  vagina  instead  of  trans- 
versely). During  the  first  stage  of  this  Uttle  operation 
there  is  frequently  free  bleeding,  but  it  comes  only  from  the 
cut  edges  of  the  vaginal  wall,  and  if  the  division  of  the 
deeper  tissues  is  done  with  the  finger  all  bleeding  will  be 
controlled  by  the  sutures.  It  is  often  well  to  make  sure 
that  the  cavity  is  clear  of  clot  before  closing  it,  either  by 
the  use  of  a  sponge  or  by  irrigation.  At  the  conclusion  of 
this  stage  of  the  operation  the  cervix  will  be  found  to  have 
become  freely  movable  and  to  have  receded  into  the  posterior 
cul-de-sac,  but  since  it  is  still  crooked  and  the  os  still  looks 
forward  it  is  well  in  most  cases  to  complete  the  operation 
by  a  discission  of  the  posterior  lip.  This  I  formerly  did 
after  the  method  of  E.  C.  Dudley,  but  experience  has  shown 
that  this  method  leads  to  a  subsequent  eversion  of  the 
cervical  mucous  membrane  in  so  large  a  proportion  of 
cases,  that  instead  of  making  a  simple  median  incision  I 
now  remove  a  lozenge-shaped  portion  of  the  posterior  lip 
by  four  cuts  of  the  scissors.  The  first  two  cuts  divide  the 
edge  of  the  os  at  the  same  point  in  the  median  line,  but 
at  the  other  end  are  from  a  quarter  to  a  third  of  an  inch 
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apart,  the  next  two  cuts  start  at  the  extremities  of  the 
other  two  and  meet  in  the  median  line,  thus  removing  the 
lozenge.  The  upper  apex  of  the  lozenge  should  be  externally 
at  or  nearly  at  the  vagino-cer\acal  junction  and  internally 
should  reach  almost  to  the  level  of  the  angle  of  flexion  in 
the  individual  case.  Two  sutures  longitudinal  to  the  vagina, 
one  on  each  side  of  the  cut,  then  bring  the  longitudinal 
points  of  the  lozenge  together  at  the  cervico-vaginal  junc- 
tion, thus  shortening  the  posterior  lip  of  the  cervix  and 
yielding  a  straight  uterine  canal.  After  the  recovery  of 
the  patient  from  ether  the  lower  pole  of  the  uterus  will  now 
be  drawn  strongly  backward  and  upward  by  the  unopposed 
action  of  the  utero-sacrals,  and  the  application  of  a  suspen- 
sion, or  of  any  of  the  standard  round-ligament  operations 
to  the  upper  pole  completes  the  operation.  There  is  now 
everything  to  keep  the  fundus  forward  and  no  opposing 
force  to  turn  it  backward. 

Since  the  adoption  of  this  procedure  my  percentage  of 
failures  after  operations  for  the  retrodeviations  has  dimin- 
ished almost  to  the  vanishing  point,  and  I  have  come  to 
feel  that  with  this  addition  almost  any  one  of  the  accepted 
operations  is  as  good  as  any  other. 

I  think  that  if  you  will  treat  my  two  main  points — that 
abnormal  anterior  fixation  of  the  cervix  is  the  chief  predis- 
posing cause  of  the  posterior  deviations  of  the  fundus,  and 
that  the  operative  release  of  this  forward  fixation  of  the 
cervix  is  a  most  potent  addition  to  our  means  of  combating 
such  retroversions  as  need  operative  treatment — as  h>^o- 
theses  which  are  worthy  of  submission  to  observation  and 
experimental  use  in  your  own  daily  work,  you  wall  soon 
be  forced  to  the  point  of  accepting  them  as  established  to 
your  content,  as  they  already  are  to  mine. 
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DISCUSSION 

Dr.  Herman  J.  Boldt. — Dr.  Reynolds  is  right  in  saying 
that  "  progress  is  usually  inaugurated  by  prior  work  on  theoreti- 
cal considerations  which  underlie  it."  Indeed,  I  go  further, 
and  say  that  this  is  always  the  case. 

He  is  right,  too,  when  he  says  that  it  would  be  more  exact 
to  call  the  median  Y-shaped  ligament  a  sheet  of  fascia.  It  is 
so  regarded  by  me  and  so  spoken  of  when  operating. 

For  what  is  called  "anteflexion  of  the  cervix"  by  Dr.  Reynolds 
— and  I  believe  by  all  other  writers — I  have  been  accustomed 
to  use  the  term  "retroversion  of  the  cervix,"  considering  the 
direction  of  the  cervix  from  the  position  of  the  external  opening. 
It  is  a  condition  which  is  always  congenital  unless  caused  by 
pelvic  inflammation. 

Heretofore  I  have  always  looked  upon  the  shortened,  and 
not  infrequently  indurated,  condition  of  the  sacro-uterine  liga- 
ments as  being  the  main  factor  in  causing  this  position  of  the 
cervix,  and  have  on  a  number  of  occasions,  in  the  last  twenty 
years,  cut  the  shortened  ligaments  to  overcome  the  backache  of 
which  many  persons  so  afilicted  complain,  several  times  reliev- 
ing this  symptom  by  the  surgical  intervention. 

That  the  holding  forward  of  the  fundus  is  due  to  the  action 
of  the  round  ligaments  is,  in  my  opinion,  questionable  in  the 
greater  number  of  such  instances.  These  ligaments  are  not 
taut  except  when  the  bladder  and  the  rectum  are  full.  The 
condition  is  usually  an  association  of  anteflexion  of  the  body 
of  the  uterus  with  a  retroversion  of  the  cervix,  and  unless 
there  be  an  atrophy  of  the  anterior  cervicocorporal  junction, 
probably  as  a  result  of  long  standing  of  the  condition,  we  will 
find  the  tissue  at  this  junction  unyielding;  indurated,  if  I  may 
call  it  so,  since  it  is  impossible  to  straighten  it  permanently 
by  manual  or  mechanical  means.  Hence  the  mechanical 
dysmenorrhea  of  which  many  patients  frequently  complain. 
The  usually  presented  shortened  anterior  vaginal  wall  is  part  of 
the  congenital  malformation,  and  is,  of  course,  an  additional 
factor  in  causing  the  retroversion  of  the  cervix. 

I  have  always  regarded  the  shortened  and  thickened  sacro- 
uterine ligaments  to  be  a  low-grade  inflammatory  process — 
a  parametritis  posterior.  Furthermore,  when  the  condition 
is  of  long  standing  and  more  or  less  atrophy  has  taken  place  in 
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the  anterior  part  of  the  cervix  at  the  flexion  angle,  due  to  long 
duration  and  not  infrequently  increased  size  of  the  body  of  the 
uterus,  the  organ  cannot  straighten  itself  by  any  physiological 
factor  brought  to  bear  upon  it.  We  may,  indeed,  see  the  uterus 
assume  a  position  farther  backward  in  the  pelvis,  thus  con- 
stituting a  retroposition ;  and  then  the  intra-abdominal  pressure 
may  cause  a  still  more  acute  flexion  angle. 

\Miile  I  am  in  full  accord  with  man}'  of  the  conclusions  enume- 
rated by  Dr.  Reynolds,  I  must  add  that  in  my  own  practice 
I  have  never  encountered  the  development  of  a  retroversion 
from  the  pathological  condition  he  so  accurately  describes, 
though  I  have  observed  such  patients  occasionally  for  ten  years 
or  more. 

While  I  admit  the  correctness  of  Dr.  Reynolds'  logic,  I  have 
been  unable,  personally,  to  corroborate  it.  But  his  statement 
that  he  has  rarely  seen  a  retroversion  of  the  uterus  in  which 
the  position  of  the  cervix  was  not  also  one  of  anteflexion,  or 
as  I  call  it,  "retroversion,"  is  correct.  The  cases  of  pure  retro- 
version, compared  with  cases  of  retroflexion  with  retroversion 
are  very  rare,  and  to  this  fact  Bernhard  Schultze  called  atten- 
tion many  years  ago. 

I  find  in  most  cases  a  combination  of  displacement.  If  we 
do  chance  to  meeet  a  case  of  plain  retroversion  it  is  usually 
only  a  question  of  time — if  nothing  be  done  to  correct  the  dis- 
placement before,  from  the  greater  weight  of  the  uterine  body, 
a  more  or  less  pronounced  flexion  angle  will  result,  following 
the  passage  of  the  induration  at  the  cervico-corporal  junc- 
tion. But  I  do  not  consider  these  patients  in  the  same  class 
with  the  congenital  anteflexion  patients,  for  the  greater  number 
have  acquired  their  displacement 

Neither  have  I  found,  except  as  the  result  of  scar  tissue,  the 
tautness  near  the  cervicovaginal  junction  that  we  meet  with  in 
some  of  the  congenital  cases. 

While  I  do  not  assert  that  none  of  the  cases  of  retroversio- 
flexion  has  a  forward  fixation  of  the  cervix,  I  have  never  observed 
it  except  in  those  of  the  congenital  t^^pe.  This  is  furthermore 
proved  by  the  fact  that  in  the  greater  number  of  instances  of 
acquired  retroversion  or  the  acquired  retroversioflexion  the 
uterus  may  be  anteposed  and  kept  in  anteposition  by  a  properly 
adjusted  mechanical  support. 

Only  occasionally  do  we  meet  a  case  where  this  is  impossible 
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and  in  which  we  must  resort  to  surgical  intervention  to  bring 
about  a  correction  of  the  posterior  displacement,  if  this  causes 
symptoms.  Of  course  if  a  marked  degree  of  descensus  of  the 
uterus  is  associated  with  the  backward  displacement  we  can- 
not expect  to  do  more  than  give  palliative  relief — and  that 
not  always — by  mechanical  support. 

The  operative  technique  made  use  of  by  Dr.  Reynolds  in 
the  cases  in  which  the  cervix  is  fixed  more  or  less  and  the  vaginal 
wall  shortened,  impresses  me  as  logical;  and  I  purpose  to  make 
use  of  it  when  an  opportunity^  presents  itself. 

Dr.  I.  S.  Stoxe. — It  seems  to  me  that  Dr.  Reynolds'  sug- 
gestion has  been  more  or  less  covered  in  effect  if  we  remember 
the  Mackenrodt  operation  for  retroversion;  that  is,  separation 
of  the  bladder  from  the  anterior  vaginal  wall,  dropping  forward 
of  the  body  of  the  uterus  and  fixing  the  anterior  vaginal  wall 
to  it.  This  will  answer  the  same  purpose  and  permanently 
overcome  the  retroversion. 

Dr.  J.  Wesley  Bovee. — About  fifteen  years  ago  I  began 
doing  this  work.  I  devised  surgical  procedures,  as  some  of  you 
remember,  on  the  lower  ligaments  of  the  uterus.  I  read  a  paper 
on  this  subject  at  the  meeting  of  the  American  Medical  Asso- 
ciation in  1902  and  another  in  the  meeting  of  this  Society  the 
same  year  as  a  part  of  a  s^-mposium  on  the  treatment  of  retro- 
version of  the  uterus.  In  searching  the  literature  of  the 
Surgeon-General's  library  in  preparation  of  these  papers  I  was 
surprised  to  find  my  work  had  been  anticipated  by  W.  H, 
Byford,  who  had  shortened  the  uterosacral  ligaments  in  1878 
(see  fourth  edition  of  his  book,  Practical  Gynecology,  1888). 
Much  information  and  inspiration  were  received  from  reading 
Byford  on  this  subject.  I  studied  the  subject  carefully  and 
found  that  we  had  another  characteristic  in  certain  anomalies 
of  development  to  deal  with,  that  is,  an  abnormally  high  attach- 
ment of  the  uterosacral  ligaments  of  the  cervix  and  an  abnor- 
mally low  attachment  of  the  anterior  wall  of  the  vagina,  so  that 
I  realized  many  of  these  cases  needed  to  have  the  defects 
remedied,  and  I  did  this  by  severing  the  anterior  vaginal  wall 
from  the  cervix,  attaching  it  at  a  higher  point  and  severing  the 
uterosacral  ligaments  from  the  cervix  and  attaching  it  to  the 
lower  point,  which  changed  the  leverage  of  the  anterior  vaginal 
wall  more  from  the  junction  of  the  cervix  with  the  body,  thus 
giving  stronger  posterior  leverage  on  the  posterior  wall  of  the 
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uterus.  I  did  that  procedure  in  two  different  vv^ays — one  very 
much  after  the  plan  mentioned  by  Dr.  Reynolds  by  detaching 
the  anterior  wall  from  the  cervix  and  attaching  it  again  higher, 
and  the  other  by  making  a  transverse  incision  and  lengthening 
the  anterior  vaginal  wall,  except  I  added  this  modification:  I 
did  it  with  interrupted  sutures,  and  I  inserted  a  small  amount  of 
soft  rubber  (on  account  of  oozing)  into  the  opening  between  the 
cervix  and  the  bladder,  which  was  attached  to  a  piece  of  gauze 
with  suture,  the  gauze  being  placed  in  the  vagina,  and  when 
removed,  pulled  the  rubber  drainage  out.  The  uterosacral 
ligament  operation  was  beneficial  in  those  cases  in  which  there 
was  contraction  of  the  uterosacral  ligaments  from  inflammation 
such  as  Dr.  Boldt  called  posterior  parametritis. 

I  did  not  hear  Dr.  Reynolds  mention  whether  the  utero- 
sacral ligaments  were  a  feature  in  the  combination  which  keeps 
the  uterus  in  position,  although  he  later  referred  to  the  sttong 
muscular  tissue  and  strong  action  of  the  uterosacral  ligaments. 
I  can  assure  you  from  a  long  period  of  employment  of  this  pro- 
cedure that  it  is  proper,  but  I  wish  to  give  due  credit  for  the 
shortening  of  the  uterosacral  ligaments  to  Dr.  Byford,  Sr, 

Dr.  James  R.  Goodall. — After  listening  to  Dr.  Reynolds' 
paper  it  strikes  me  that  two  classes  of  cases  are  being  placed 
in  one  category ;  that  the  type  of  acute  anteflexion  of  the  uterus 
and  the  type  of  retroflexion  are  two  distinct  types  which  can- 
not be  considered  as  belonging  to  one  class.  For  instance,  if 
we  take  young  girls  who  complain  of  severe  dysmenorrhea, 
we  find  associated  conditions  of  the  vagina  and  pelvis. 
Associated  with  an  acute  anteflexion  of  the  uterus  there  is  a 
short  anterior  lip  of  the  cervix  and  a  long  posterior  lip.  That 
type  of  uterus  when  removed  from  the  body  and  held  by  the 
cervix  cannot  be  undone.  The  anterior  uterine  wall  is  very 
fibrous  in  parts,  and  it  is  a  type  of  uterus  which  in  my  experience 
seldom,  if  ever,  becomes  retroverted  or  retroflexed.  That  type 
of  girl  is  big,  muscular;  she  is  the  masculine  whose  physical 
development  has  gone  on  to  an  advanced  stage,  but  the  pelvic 
organs  have  remained,  as  it  were,  somewhat  infantile.  In  the 
other  type  of  case  in  which  retroversion  and  retroflexion  take 
place  there  is  a  lack  of  tone  and  a  tendency  to  enteroptosis  even 
before  pregnancy  has  taken  place,  and  with  that  type  of  uterus 
the  fundus  can  be  moved  to  and  fro  upon  a  softened  isthmus. 
In  the  first  type  of  case,  with  acute  anteflexion,  we  frequently 
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find  that  the  uterus  is  drawn  into  the  hollow  of  the  sacrum  by 
shortening  of  the  uterosacral  ligaments;  in  the  other  type  of 
case  we  do  not  get  a  long  cervLx  such  as  we  expect  to  find  in  a 
case  of  acute  anteflexion.  These  are  absolutely  two  different 
tN^jes  of  cases  which  should  not  come  in  the  same  class.  In  the 
one  class  we  have  tautness  of  the  uterosacral  ligaments;  in  the 
other  there  is  a  laxity  of  everything,  and  marked  elongation  of 
the  uterosacral  ligaments. 

Dr.  Edward  Reyxolds  (closing). — It  is  difficult  in  the 
short  time  at  one's  disposal  to  go  into  all  phases  of  the  subject. 
In  reply  to  what  Dr.  Bovee  said,  I  think  the  difference  betv.een 
the  release  of  the  cervix  and  forcing  it  back  as  we  do  in  the  cys- 
tocele  operation  is  that  the  release  of  the  cervLx  involves  an 
extremely  short  incision  across  the  anterior  vaginal  wall,  espe- 
cially designed  not  to  narrow  the  vagina,  and  the  extent  to 
which  the  cervix  moves  back  is  due  only  to  a  deviation  of  the 
tissues  which  makes  a  sufficiently  transverse  support  to  force  it 
backward. 

I  think  too,  that  in  the  majority  of  cases  if  the  anterior  lip  is 
released  from  this  fixation  we  get  all  that  we  want  from  the 
uterosacral  ligaments  without  moving  them  down  even  though 
they  are  high. 

With  what  was  said  relative  to  the  importance  of  the  utero- 
sacral ligamets  I  full}'  coincide.  My  view  is  that  if  the  action 
of  the  uterosacral  ligaments  is  unopposed,  everything  being 
free,  we  get  perhaps  the  main  support  of  the  uterus  from 
the  uterosacral  ligaments  directed  upward  and  backward  at 
its  extreme  lower  pole  with  a  tendency  of  the  fundus  to  sag 
forward. 

In  reply  to  the  remarks  made  by  Dr.  Goodall,  I  would  say 
that  there  is  a  distinction  between  these  two  classes  of  retro- 
verted  and  anteflexed  uteri.  Retroversion  seldom  occurs  in 
the  class  in  which  the  anterior  wall  at  the  angle  of  flexion  is 
hard  and  firm,  and  when  I  began  to  work  with  Dudley's  opera- 
tion I  was  doubtful  whether  the  anteflexion  could  be  corrected 
for  any  purpose  in  that  class  of  cervix,  but  experience  has 
shown  me  that  we  can  straighten  the  uterus  by  this  operation 
even  in  these  cases,  and  in  answer  to  what  Dr.  Ehrenfest  said 
about  multiparae,  it  requires  special,  careful  observation  to 
determine  in  the  relaxed  condition  of  multiparee  whether  there 
is  or  is  not  a  mechanical  effect. 
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Dr.  Seth  C.  Gordon. — In  removing  the  lozenge-shaped 
portion  from  the  posterior  wall  of  the  cervix  do  you  not  limit 
the  canal? 

Dr.  Reynolds. — I  do  not  think  you  do.  I  have  done  many 
of  these  operations,  a  good  many  of  them  for  cases  of  sterility, 
and  some  of  my  friends  have  complained  of  slow  dilatation  of 
the  cervix  during  labor  in  the  ensuing  pregnancy.  In  other 
words  that  it  makes  dilatation  of  the  cervix  difficult. 

Dr.  Gordon. — In  the  non-impregnated  uterus  it  would 
limit  the  canal,  would  it  not? 

Dr.  Reynolds. — I  do  not  believe  it  would.  Every  obstet- 
rician knows  that  the  class  of  undeveloped  cervix  in  which 
we  find  anteflexion  is  that  class  in  which  there  is  slow  dilatation 
of  the  cervix,  and  if  you  allow  for  that,  my  own  guess  is  that 
this  operation  does  not  increase  the  difficulty  in  dilatation; 
but,  of  course,  that  is  merely  a  clinical  guess.  I  do  believe  that 
if  you  will  give  this  operation  a  fair  trial  as  a  preliminary  to 
ordinary  operations  for  retrodeviations  of  the  uterus  you  will 
find  that  it  will  add  to  your  successes. 


ULTIMATE  RESULTS  SECURED  FROM  SURGICAL 
INTERVENTION  IN  SIMPLE  CASES  OF  CHOLE- 
LITHIASIS AND  IN  CHOLELITHIASIS  DIS- 
COVERED DURING  OPERATIONS 
FOR  OTHER  CONDITIONS 

By  John  G.  Clark,  M.D. 
Philadelphia 


There  existed  until  within  the  last  decade,  a  widely 
prevalent  view,  borne  out  by  the  text-books  of  the  time,  that 
gall-stones  could  be  present  for  prolonged  periods  without 
causing  any  manifest  disturbance  of  the  biliary  or  gastric 
function.  This  presumption  was  based  upon  a  fallacious 
interpretation  of  the  symptoms.  That  cholelithiasis,  or 
even  a  marked  cholecystitis,  may  exist  without  presenting 
the  so-called  classic  symptoms  is  no  longer  questionable. 
Modern  surgery  has  shed  much  light  upon  this  subject  and 
symptoms  that  were  formerly  regarded  as  essential  for  the 
establishment  of  a  diagnosis  of  choleUthiasis,  are  now  looked 
upon  as  terminal,  rather  than  initial,  indications  of  biliary 
disorders. 

At  a  meeting  of  the  American  Gynecological  Society, 
held  in  Boston  a  decade  ago,  I  reported  several  cases  of 
choleUthiasis  associated  with  gynecologic  lesions.  From 
a  summary  of  the  views  expressed  at  that  time  I  quote  the 
following : 

"  1.  The  usual  statement  that  95  per  cent,  of  gall-stones 
produce  no  symptoms  is  fallacious,  because  it  is  based  on 
autopsy  and  dissecting-room  statistics. 
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"2.  Bile  possesses  no  bactericidal  properties,  for  in  the 
majority  of  cases  of  cholelithiasis  microorganisms  of  a  more 
or  less  pathogenic  nature  are  discovered. 

"3.  Under  these  circumstances  many  vague  symptoms, 
usually  attributed  to  gastro-intestinal  or  general  constitu- 
tional disturbance,  may  arise  as  the  result  of  toxins  elaborated 
about  these  foreign  bodies  in  the  gall-bladder. 

"4.  All  clinicians  admit  that  a  wide  hiatus  exists  in  the 
clinical  symptoms  between  the  early  formation  of  gall- 
stones and  the  so-called  classic  attacks  of  biliary  colic  with 
jaundice. 

"5.  Abdominal  surgeons  should  carefully  record  all 
gastro-intestinal  or  hepatic  symptoms,  and  any  other  vague 
epigastric  pains,  and  these  should  be  associated  with  the 
findings  secured  on  examination  of  the  gall-bladder,  with 
a  view  to  establishing  a  further  link  in  the  symptomatology 
of  cholelithiasis. 

"6.  As  cholelithotomy  has  been  attended,  in  a  large 
series  of  cases,  with  a  mortality  of  less  than  2  per  cent.,  the 
removal  of  gall-stones  during  the  performance  of  some 
other  abdominal  operation  is  not  too  hazardous  an  under- 
taking. 

"7,  This  coincident  operation  should  be  undertaken 
only  as  the  result  of  most  careful  surgical  judgement,  for 
if  the  patient  is  in  a  critical  condition  from  a  prolonged 
operation,  or  if  the  primary  operation  has  been  done  for 
a  septic  condition,  this  additional  operative  procedure  may 
be  attended  bj^  serious  consequences. " 

That  the  interpretation  as  expressed  at  that  time  has 
been  sustained  by  later  findings  I  believe  the  accompanying 
report  of  159  gall-stone  cases  will  amply  prove.  Since  that 
time  I  have  made  an  even  more  careful  study  of  the  symp- 
tomatology of  cholelithiasis,  and  in  only  a  small  percentage 
of  coincidental  cases  were  these  foreign  bodies  found  to  be 
innocuous. 

Gyn  Soc  21 
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In  a  paper  recently  published  under  the  title  of  "'Inno- 
cent' Gall-stones  a  Myth,"  William  Mayo  says: 

"Ten  years  ago  we  heard  a  great  deal  about  'innocent' 
gall-stones,  which  meant  that  gall-stones  existed  without 
symptoms,  and  that  their  presence  was  not  suspected  until 
postmortem  examination  brought  them  to  light.  We  cannot 
now  escape  the  conviction  that  the  gall-stones  did  cause 
symptoms,  and  that  we,  as  diagnosticians,  and  not  the  gall- 
stones, were  'innocent.'" 

The  late  Dr.  Richardson,  in  one  of  his  last  papers,  entitled 
"The  Diagnosis  and  Prognosis  of  Gall-stone  Disease  from 
the  View-point  of  the  Surgeon,"  takes  up  the  symptomatology 
of  cholelithiasis,  and  shows  conclusively  that  in  many  cases 
there  is  no  pathognomonic  group  of  symptoms,  but  that  the 
functional  derangement  incident  to  the  presence  of  these 
foreign  bodies  may  range  from  vague  distress  to  the  intense, 
cramp-like  pain  which  the  internist  is  so  prone  to  call 
"  gastralgia. "  This  gastralgia  in  itself  should  be  regarded 
as  a  "myth."  The  high-sounding  term  may  satisfy  the 
layman,  but  certainly  gastralgia  is  an  infrequent  symptom, 
exhibiting  no  tangible  mechanical  defects,  and  therefore 
it  is  most  misleading  and  meaningless  to  both  patient  and 
physician. 

Richardson  expresses  the  view  that  these  so-called  innocent 
cases  should  be  treated  before  they  manifest  the  positive 
symptoms  that  indicate  that  an  advanced  stage  of  patho- 
logic change  has  taken  place  in  the  biliary  system.  In  his 
expressive  style,  he  says:  "Shall  we  wait  for  pathologic 
changes  of  serious  disease  to  become  so  characteristic  that 
diagnosis  is  unmistakable?  Shall  the  trend  of  medical 
and  surgical  thought  be  toward  accuracy  at  the  expense 
of  safety?  Shall  the  disease  come  to  the  surgeon,  or  the 
surgeon  go  to  the  disease?  Shall  the  lesion  prevail  until 
the  surgeon,  perforce,  strikes  a  blow,  or  shall  the  surgeon 
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assault,  overwhelm,  and  destroy  the  lesion  at  its  very  incep- 
tion? Shall  we  take  that  initiative  so  important  and  so 
favorable  in  matters  of  war,  or  shall  we  rest  on  the  defensive? 

"The  answer  is  simple  it  seems  to  me.  With  our  utmost 
endeavor  we  must  make  our  attack  at  the  earliest  possible 
moment,  after  we  have  with  reasonable  accuracy  located 
the  enemy  and  ascertained  his  resources. " 

This,  then,  is  the  view-point  of  the  surgeon.  Now  what 
of  the  physician?  Their  \dews  are  divided  between  a  con- 
servative medical  and  an  active  surgical  intervention.  In 
general,  however,  many  excellent  practitioners  still  exhibit 
a  tendency  to  delay  surgical  intervention  until  the  classic 
attacks  set  in.  Too  many  are  still  dominated  by  the  statistics 
of  almshouses  and  hold  to  the  now  largely  discredited  belief 
as  to  the  innocuousness  of  gall-stones. 

In  a  Mutter  Lecture  on  "Infection  of  the  Biliary  Tract," 
delivered  in  1906  before  the  College  of  Physicians,  the  late 
A.  O.  J.  Kelly,  one  of  the  most  brilliant  of  the  younger 
physicians  of  this  country,  very  judiciously  discussed  this 
entire  question,  and  unhesitatingly  commended  the  wisdom 
of  early  intervention  in  these  cases.  I  quote  two  paragraphs 
from  this  lecture,  which  will  tend  to  show  the  general  trend 
of  his  views  concerning  the  dangers  of  cholelithiasis  and 
the  results  of  surgical  treatment.  He  says:  "Between  the 
extreme  of  innocuousness  or  comparative  innocuousness 
and  quick  and  early  disaster  lie  the  great  majority  of  cases 
of  biliary  infection."  In  discussing  possible  failure  after 
surgical  intervention  he  remarks :  "  The  fact  that  the  opera- 
tive results  are  not  always  what  were  hoped  for  is  not  in 
itself  a  contra-indication  to  operation;  on  the  contrary, 
these  untoward  results  are  often  attributable  rather  to  the 
fact  that  in  many  long-delaj^ed  cases  the  anatomic  lesions 
are  such  as  to  be  almost,  if  not  quite,  irremediable  by  any 
and  all  means  at  our  command. " 
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The  After-history  of  Cases.  Surgeons  during  the 
last  few  years  have  modified  many  old  and  devised  count- 
less new  operations  and  the  immediate  results  of  these 
procedures  have  been  widely  studied.  The  ultimate  results 
in  cancer  operations  have  been  accurately  traced,  and  in 
other  diseases  we  have  ascertained  the  percentage  possi- 
biUties  of  cures;  in  many,  however,  no  accurate  statistics 
as  to  the  remote  results  of  surgical  intervention  has  been 
secured.  In  conjunction  with  my  assistant,  Dr.  Block,  I 
have  traced  with  great  interest  the  results  of  a  very  large 
proportion  of  our  cases  of  gall-stone  operations,  and  have 
set  down  here  in  tabular  form,  our  findings.  In  one  group 
are  included  cases  in  which  an  operation  was  performed  for 
choleUthiasis  without  any  associated  gynecologic  condition. 
In  the  second  group  we  have  placed  those  cases  in  which 
gall-stones  were  discovered  during  a  gynecologic  or  other 
abdominal  operation. 

Of  our  series  of  159  cases,  in  only  14  per  cent,  did  we 
fail  to  secure  accurate  information  as  to  the  outcome.  No 
case  has  been  included  in  this  list  that  was  operated  upon 
less  than  nine  months  previously. 

Type  of  Operation.  In  our  earlier  practice  it  was  our 
custom  to  suture  the  gall-bladder  to  the  peritoneum  of  the 
anterior  abdominal  wall,  thus  shutting  it  off  from  the  gen- 
eral peritoneal  cavity.  After  considerable  experience  we 
discovered  that  in  these  cases  biliary  fistulas  frequently 
healed  slowly,  and  patients  often  complained  of  dragging  or 
pulling  pain  at  the  site  of  the  attachment  for  some  time 
after  their  leaving  the  hospital.  This  method  was,  there- 
fore, abandoned  and  now  we  use  instead  an  improvised 
drainage-tube,  which  can  be  sutured  securely  into  the 
gall-bladder.  "VMien  this  is  done,  the  gall-bladder  falls 
back  into  its  normal  position,  and  is  not  held  in  a  constrained 
position  against  the  abdominal  wall.     Since  adopting  this 
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plan  we  have  observed  a  marked  improvement  in  the  results, 
as  shown  by  the  prompt  closure  of  the  drainage  tract  and 
the  subsequent  comfort  of  the  patient.  By  this  means,  too, 
perfect  drainage  has  been  secured  and  in  those  cases  in 
which  there  has  been  persistent  postoperative  nausea,  the 
tube  has  served  to  facilitate  the  introduction,  in  a  reverse 
way,  of  normal  saline  solution  into  the  duodenum,  as  was 
recommended  bj'^  McArthur.  In  all  cases  in  which  nausea 
persists  after  twenty-four  hours,  we  attach  a  saline  reservoir 
to  the  drainage-tube,  and  under  one  foot  of  hydraulic  pres- 
sure permit  the  fluid  to  drop  slowly  into  the  gall-bladder. 
Great  care  must  be  observed  to  avoid  the  shghtest  excess 
of  pressure,  which  might  induce  a  rupture  about  the  point 
of  insertion  of  the  tube  in  the  gall-bladder. 

In  our  series  of  cases  the  drainage  was  usually  maintained 
for  ten  days.  This  rule  is,  however,  an  arbitrary  one,  and 
in  some  cases  the  drainage  period  may  be  extended. 

Within  the  last  two  years  we  have  resorted  to  cholecys- 
tectomy in  a  greater  proportion  of  cases,  for  experience  has 
shown  that  if  the  wall  of  the  gall-bladder  is  thick  and 
indurated;  or  if  it  is  dilated  and  very  thin;  or  on  inspection 
of  the  interior  of  the  organ,  the  mucosa  is  found  to  be  eroded 
or  exhibits  a  strawberry  mottling,  cholecystectomy  is  the 
operation  of  choice.  In  those  cases  in  which  there  are  few 
or  no  symptoms,  we  have  found  that  the  removal  of  gall- 
stones, with  a  ten  days'  drainage,  is  followed  by  complete 
recovery  and  that  there  are  no  postoperative  sequelae. 
When,  on  the  other  hand,  the  gall-stones  have  caused  more 
or  less  extensive  pathologic  changes,  the  outcome,  so  far 
as  complete  recovery  is  concerned,  may  be  very  unsatis- 
factory-. Under  such  circumstances  the  patient  continues 
to  complain,  and  subsequent  removal  of  the  gall-bladder 
may  be  necessary. 

From  a  study  of  the  after-histories  of  these  cases  we  are 
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convinced  of  the  necessity  for  resorting  more  frequently 
to  cholecystectomy.  Occasionally  we  have  closed  the  gall- 
bladder after  the  removal  of  uncomplicated  gall-stones,  but 
we  prefer  to  use  a  simple  drain,  thus  obviating  all  danger 
of  rupture  of  the  gall-bladder  and  escape  of  bile  into  the 
peritoneal  cavity. 

From  a  review  of  this  series  of  cases  we  conclude  that: 

1.  Simple  drainage  is  all  that  is  necessary  in  cases  of 
cholelithiasis  in  which  there  are  no  symptoms  attributable 
to  the  presence  of  the  stones. 

2.  When  the  gall-bladder  is  thickened  or  greatly  dilated, 
or  if  it  is  the  seat  of  the  so-called  "strawberry  change," 
as  described  by  Moynihan,  cholecystectomy  should  be  the 
operation  of  choice. 

Through  this  anahlic  study  of  cases  we  have  gained 
greatly  in  our  knowledge  of  the  best  methods  of  dealing 
with  the  various  lesions  incident  to  gall-stones.  Certainly 
mere  drainage  does  not,  as  we  formerly  beUeved,  cure  every 
case  of  cholecystitis. 

As  TO  So-called  "Reflex  Gastralgia, "  "Indi- 
gestion," ANT)  ''Dyspepsia."  These  terms  are  given 
prominence  here  in  the  hope  that  they  will  serve  as  a  target 
for  immediate  demolition.  In  our  series  of  cases  many 
patients  were  referred  to  the  gynecological  wards  for  the 
repair  of  a  lacerated  cervix  or  perineum,  or  for  the  correction 
of  a  retroversion  of  the  uterus,  who  exhibited  clearly  defined 
symptoms  referable  to  the  upper  abdomen  that  were  con- 
sidered by  the  family  physician  as  reflex  manifestations, 
although  an  accurately  traced  history  would  have  left  no 
doubt  as  to  their  true  significance.  I  am  a  pronounced  pes- 
simist as  regards  the  belief  that  reflex  symptoms  in  the 
upper  abdomen  emanate  from  gynecologic  lesions.  In 
our  teaching  we  constantly  lay  stress  upon  this  point: 
"Locate  your  symptoms  anatomically  and  then  seek  for 
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the  lesion  in  that  locality."  If  this  quest  fails,  then  one 
may  extend  the  diagnostic  excursion  to  immediate  or  more 
remote  organs. 

In  a  very  interesting  case  that  came  under  our  care 
recently  the  patient  had  suffered  three  years  previously 
from  characteristic  attacks  of  gall-stone  colic.  A  cervical 
laceration,  which  was  considered  to  be  the  reflex  source 
of  these  attacks,  had  been  repaired  in  a  suburban  hospital, 
the  patient  having  been  kept  in  bed  for  three  weeks.  The 
recovery  was  prompt  and  the  cure  apparently  complete. 
All  symptoms  in  the  upper  abdomen  ceased — a  triumph 
for  this  antiquated  doctrine.  A  second  baby  was  born  and 
this  was  followed  by  a  prompt  return  of  the  old  symptoms. 
A  small  laceration  had  again  occurred,  and  the  patient's 
physician  referred  her  to  the  gynecologic  department 
for  relief  of  the  condition  by  repair  of  the  trivial  laceration. 
Both  physician  and  patient  objected  strenuously  to  even 
an  exploration  of  the  gall-bladder,  and  only  when  we  refused 
to  proceed  with  the  operation  without  their  permission  was 
the  request  to  explore  acceded  to.  As  a  result,  two  hundred 
stones  were  found  in  the  gall-bladder.  Following  the  first 
operation,  the  period  of  rest  in  bed  had  evidently  brought 
about  a  quiescence  of  the  gall-bladder  symptoms,  and  only 
after  the  second  pregnancy  did  they  again  become  active. 
Many  similar  cases  have  occurred  in  our  practice. 

Latent  gall-stones  frequently  become  active  subsequent 
to  parturition.  This  is  due  I  believe,  to  the  lessening  of 
intra-abdominal  pressure,  with  sagging  of  the  gall-bladder 
and  liver,  thus  causing  a  stagnation  of  bile,  and  precipi- 
tating an  attack  of  cholecystitis.  As  a  much  larger  per- 
centage of  gall-stones  occur  in  child-bearing  women  than 
in  those  who  have  never  been  pregnant,  and  also  because 
a  larger  percentage  occur  in  women  than  in  men,  the  gyne- 
cologist should  be  specially  alert  in  studying  the  symptoms 
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incident  to  disease  of  the  organs  of  the  upper  abdomen. 
Serious  error  is  especially  likely  to  lurk  within  the  shadow 
of  a  reflex  doctrine,  casting  grave  discredit  upon  the  science 
of  gynecology. 

In  gynecologic  cases  manifesting  coincident  symptoms 
in  the  upper  abdomen  the  gall-bladder,  by  far  more  frequently 
than  any  other  organ  is  the  seat  of  disease.  In  a  vastly 
larger  series  of  gynecologic  cases  gastric  or  duodenal  ulcers 
or  gastric  carcinoma  have  been  found  so  infrequently  as 
to  be  regarded  as  almost  negligible.  Therefore  when  the 
upper  abdominal  sj'-mptoms  are  vague,  and  the  possibility 
of  diseases  of  the  pylorus,  duodenum  and  gall-bladder  is 
considered,  the  ratio  of  incidence  is  greatly  in  favor  of  the 
gall-bladder  as  the  seat  of  the  trouble.  In  our  own  cases 
the  ratio  is  at  least  100  to  1.  In  doubtful  cases,  the  diag- 
nosis should  invariably  be  cholelithiasis  or  cholecystitis 
with  the  possibility  of  some  one  of  these  other  lesions  far 
in  the  background. 

When  should  gall-stones  be  removed  as  an  incidental 
part  of  a  gynecologic  operation?  We  still  adhere  to  the 
precautions  laid  down  ten  years  ago;  namely,  that  the 
coincident  operation  should  be  performed  only  as  the  result 
of  careful  surgical  judgment,  for,  as  stated  previously,  if 
the  patient  is  in  a  critical  condition  from  a  prolonged  opera- 
tion, or  if  the  primary  operation  has  been  a  septic  one,  this 
additional  surgical  procedure  may  be  attended  by  serious 
results. 

Our  series  does  not  include  a  case  in  which  stones  were 
removed  or  even  searched  for  if  a  septic  focus  existed  in 
the  pelvis.  In  every  instance  in  which  there  is  a  record  of 
a  coincident  operation  for  gall-stones  having  been  performed 
in  an  inflammatory  condition,  this  was  done  when  the 
chronic  stage  had  been  reached  and  all  activity  had  disap- 
peared.    A  coincident  operation  is  never  performed  in  a 
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purulent  case,  even  if  there  are  decided  symptoms  of 
cholelithiasis. 

In  estimating  the  immediate  and  remote  results  of  these 
combined  operations,  we  have  arranged  our  cases  under 
three  separate  headings :  First,  simple  gall-bladder  cases,  i.  e., 
those  in  which  the  surgical  treatment  was  directed  solely  to 
the  relief  of  the  cholelithiasis;  second,  gynecologic  cases  in 
which  there  were  unmistakable  symptoms  of  associated 
gall-bladder  disturbance;  and  third,  those  cases  in  which 
some  pelvic  operation  was  performed  and  gall-stones  were 
accidentally  discovered. 

So  far  as  the  immediate  mortality  is  concerned,  the  first 
group,  consisting  of  55  cases,  was  attended  by  an  immediate 
mortality  of  4.3  per  cent.;  the  second,  by  7  per  cent.;  and 
in  the  third  no  fatality  occurred. 

As  would  naturally  be  expected,  the  possibility  of  wound 
infection  is  proportionately  greater  when  two  or  more 
operations  are  performed;  first,  because  of  the  greater 
number  of  surgical  incisions,  which,  of  course,  increase  the 
risk,  and  second,  the  greater  hazard,  in  changing  from  one 
operation  to  another,  of  possible  defects  in  technique. 
To  overcome  these  dangers,  separate  sets  of  instruments 
and  rubber  gloves  should  be  employed  in  each  new  opera- 
tion. So  far  as  the  instruments  are  concerned,  there  is 
nothing  fraught  with  so  much  danger  as  the  repeated  use 
of  the  surgical  needle.  In  a  simple  hysterectomy,  for  example, 
a  needle  used  in  closing  the  uterine  stump  should  be  dis- 
carded, for  there  is  always  danger  of  it  becoming  contami- 
nated from  passage  through  the  cervical  canal;  if  this  has 
occurred,  it  may,  if  used  again,  infect  a  fresh  wound. 

In  these  combined  operations  the  greatest  care  should 
be  observed  in  changing  from  one  operative  field  to  another. 
We  never  employ  in  the  pelvic  zone  any  of  the  instruments 
used  in  a  plastic  operation  and  the  same  precaution  should 
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be  observed  in  the  performance  of  a  third  operation  in  the 
upper  abdomen. 

Notwithstanding  these  precautions,  our  series  of  combined 
operations  has  shown  a  higher  percentage  of  wound  infec- 
tions than  the  simple  gall-bladder  operations,  in  which  the 
percentage  of  wound  infections  was  5,9;  in  the  combined 
operations  the  rate  was  9.7  per  cent,  in  one  series  and  9 
per  cent,  in  the  other.  These  figures  cover  any  degree 
of  wound  infection  from  a  small  point  to  an  extensive 
break  in  the  wound.  Another  point  to  remember  is 
that  the  greater  the  length  of  time  consumed  in  these 
operations,  the  more  likely  to  arise  are  untoward  compli- 
cations during  convalescence.  Thus  postoperative  vomiting 
and  phlebitis  are  observed  in  larger  degree  in  the  combined 
operations.  Pneumonia  occurred  only  once  in  the  entire 
series  of  cases. 

In  these  days  when  hospital  efficiency  is  arousing  so 
much  agitation,  the  number  of  days  a  patient  spends  in 
a  hospital  must  be  accounted  for.  In  some  hospitals  the 
tendency  has  been  to  hasten  convalescence,  or,  rather,  to 
expedite  the  discharge  of  patients  from  the  hospital.  The 
test  of  efficiency  should  be  the  ultimate  result  secured,  and 
not  the  brevity  of  the  sojourn  in  the  hospital.  I  believe 
that  a  too  early  discharge  of  a  debilitated  or  greatly  en- 
feebled patient  may  lead  to  utter  failure  so  far  as  the 
ultimate  recovery  is  concerned.  In  free  wards  the  personal 
equation  must  be  most  carefully  estimated.  In  the  case 
of  a  farmer's  sturdy  wife  rapid  convalescence  may  ensue 
after  an  early  return  home;  in  another  instance  if  the  patient 
lives  in  cramped  quarters  where  the  ventilation  is  poor  and 
the  food  \\Tetched,  to  hurry  her  home  is  to  bring  the  final 
results  into  jeopardy. 

In  convalescence  after  surgical  operations  we  have  found 
the  so-called  neurasthenia  to  occur  chiefly  at  the  two  ex- 
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tremes  of  the  social  scale — the  pampered  rich  and  the 
sorely  impoverished.  In  the  latter  case  the  patient  may 
never  rise  above  the  wTetched  environment  unless  she  is 
well  on  the  road  to  convalescence  before  she  is  discharged 
from  the  hospital.  Further,  we  hold  that  no  patient  should 
be  permitted  to  return  to  her  home  who  possesses  any 
disabling  surgical  complication.  The  psychic  handicap 
to  such  a  woman  may  frequently  be  quite  insuperable. 
In  cases  of  cholelithiasis,  we  prefer,  if  possible,  to  keep 
our  patients  in  the  hospital  until  the  fistula  is  closed, 
especially  if  they  are  not  to  be  under  our  supervision  after 
they  leave  the  institution.  In  general,  under  the  plan  we 
now  pursue,  from  eighteen  to  twenty-one  days  is  the  usual 
length  of  time  these  patients  remain  in  the  hospital. 

The  causes  of  death  in  our  cases  were  as  follows : 

Case  I. — Cholangitis,  which  was  produced  by  stones 
blocking  the  hepatic  radicles  in  the  liver  substance,  and 
pancreatitis,  produced  by  a  calculus  that  had  ulcerated 
its  way  into  the  pancreas  from  the  common  duct.  These 
stones  were  not  discovered  at  the  operation. 

Case  II. — Extensive  cystic  destruction  of  the  pancreas 
with  chronic  cholecystitis;  death  occurring  from  cholemia 
seventeen  days  later. 

Case  III. — Umbilical  hernia  and  chronic  cholecystitis; 
death  occurring  from  cholemia  five  days  after  operation. 
The  output  of  bile  steadily  diminished,  until  it  finally  ceased 
entirely. 

Case  IV. — Advanced  pancreatitis  with  cholelithiasis; 
death  from  cholemia  nineteen  days  after  operation. 

Case  V. — Cholecystitis,  probable  leakage  about  gall- 
bladder drain;  death  from  a  subphrenic  abscess  thirty-one 
days  later. 

Case  VI. — Chronic  metritis  with  densely  adherent  tubes 
and    ovaries.    Lane's    kink,    concretion    in    appendix,    and 
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cholelithiasis.  Hysterectomy,  release  of  Lane's  kink,  appen- 
dectomy, and  cholelithotomy  were  done.  Death  occurred 
from  peritonitis  five  days  later. 

In  summing  up  these  cases  we  observe  that  four  of  the 
cases  died  from  the  destructive  results  of  advanced  chole- 
lithiasis. In  only  two  could  death  be  attributed  to  any 
defect  in  the  operative  technique.  In  one  there  was  a  leakage 
with  the  formation  of  a  subphrenic  abscess;  in  the  other, 
a  peritonitis.  It  is  possible  that  these  two  deaths  might 
have  been  avoided. 

The  point  that  the  first  four  fatalities  should  drive  home 
is  that  when  pancreatitis  of  a  chronic  type  supervene 
the  biliary  condition  sinks  into  insignificance  beside  the 
grave  dangers  that  threaten  from  this  sequel.  In  these 
cases  the  surgical  mortahty  is  extremely  high.  In  none 
of  the  combined  operations  in  which  there  were  no  symptoms 
attributable  to  gall-stones  did  a  fatality  occur. 

Ultimate  Results.  A.  Cases  of  Cholelithiasis  Unasso- 
ciated  with  Other  Abdominal  or  Gynecologic  Lesions.  Of 
our  series  of  54  gall-stone  operations  not  associated  \\'ith 
other  gynecologic  or  abdominal  conditions,  84  per  cent, 
of  results  were  traced.  No  case  returned  for  a  second 
operation,   and  none  had  been  operated  upon  elsewhere. 

Of  this  number  69.5  per  cent,  were  cured,  15.2  per  cent, 
were  greatly  improved,  and  2.1  per  cent,  were  not  improved. 
Of  the  entire  number,  8.6  per  cent,  died  after  leaving  the 
hospital  from  extraneous  conditions  not  connected  with 
the  surgical  operation. 

B.  Cases  of  Cholelithiasis  loith  Symptoms  Associated 
with  Other  Abdominal  or  Gynecologic  Lesions  {seventy-three 
cases).  Of  this  number,  78  per  cent,  were  traced;  59.7 
per  cent,  were  cured,  17.5  per  cent,  were  greatly  improved, 
1.7  per  cent,  w^ere  slightly  improved,  and  8.7  per  cent,  were 
unimproved.      Since  leaving  the  hospital,  3.5  per  cent,  died 
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of  intercurrent  diseases  not  connected  with  the  biliary  opera- 
tion. 

C.  Cases  of  Cholelithiasis  without  Assignable  Symptoms 
Associated  ivith  other  Abdominal  or  Gynecologic  Conditions 
(thirty-one  cases).  Of  this  number  86  per  cent,  were  traced, 
64  per  cent,  were  cured,  16  per  cent,  were  greatly  improved, 
4  per  cent,  were  slightly  improved,  and  8  per  cent.  (2 
cases — both  excessively  neurotic)  were  worse  than  they 
had  been  before  operation. 

It  is  especially  noteworthj^  that  in  the  second  class  of 
cases,  where  there  were  unquestionable  symptoms  of  dis- 
eases of  the  upper  abdominal  organs,  in  13  there  were 
visible  changes  in  the  appendices,  ranging  from  mild  to  acute 
inflammations.  Thus  the  error  in  diagnosis  falls  chiefly 
between  appendicitis  and  cholecystitis.  In  several  of  these 
cases  the  condition  of  the  appendix  gave  rise  to  the  acute 
symptoms  which  had  precipitated  the  operation. 

From  this  analysis  we  learn  that  the  worst  results  occur 
among  the  combined  cases  in  which  there  are  manifest 
symptoms  due  to  biliary  changes.  The  ratio  of  the  cures 
is  in  direct  proportion  to  the  severity  of  the  symptoms. 
The  weight  of  evidence  most  emphatically  favors  the  early 
removal  of  gall-stones.  The  mortality  will  be  very  small, 
the  proportion  of  cures  very  large,  and  the  hazard  of  a  return 
of  the  patient  to  the  hospital  for  a  second  operation  very 
slight.  In  the  light  of  the  results  secured  in  this  larger 
series  of  cases  we  believe  that  our  stand  of  a  decade  ago, 
which  favors  the  removal  of  gall-stones  associated  with 
other  gynecologic  or  abdominal  lesions,  whether  they  are 
producing  symptoms  or  not,  is  amply  sustained. 

In  the  following  summaries  of  case  histories  all  patients 
have  been  accurately  traced,  and  the  final  results  as  tabu- 
lated were  obtained  within  two  months  of  the  preparation 
of  this  paper. 


Table  I. — Combined  Operations  with  Gall-bladder  Symptoms. 
By  Frank  B.  Block,  M.D. 
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Table  II. — Combined  Operations  Without  Gall-bladder  Symptoms. 
By  Frank  B.  Block,  M.D. 
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Table  III. — Comparative  Statement  of  Simple  and  Combined  Gall-bladder 

Operations. 
By  Frank  B.  Block,  M.D. 
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Table  IV. — Summary  of  Case  Histories 
By  Frank  B.  Block,  M.D. 

simple  gall-bladder  operation 

Gyn.  Xo.  95.  April  19,  1900.  Aged  forty-seven  years.  Symp- 
toms— indigestion,  four  years;  flatulence;  dragging  pain  after 
eating;  colic;  vomiting.  Clinical  diagnosis — cholelithiasis;  intes- 
tinal adhesions.  Operation — cholecystotomy ;  release  of  adhesions. 
Convalescence — normal;  in  hospital  thirty-two  days.  Postoperative 
history — complete  cure. 

Gyn.  Xo.  396.  September  31,  1901.  Aged  thirty-three  years. 
Symptoms — dysuria;  backache;  colic;  jaundice;  tenderness  over 
gall-bladder;  diarrhea.  Clinical  diagnosis — R.  V.  O.;  cholelithiasis. 
Pathological  diagnosis — chronic  cholecystitis.  Operation — chole- 
cystomy.  Convalescence — normal;  in  hospital  thirty-two  days; 
Postoperative  history — cannot  locate. 

Gyn.  Xo.  552.  April  10,  1902.  Age  not  given.  Symptoms — 
not  given.  Clinical  diagnosis — cholelithiasis;  abdominal  adhesions. 
Pathological  diagnosis — gall-stones.  Operation — cholecystostomy. 
Convalescence — stitch  abscess;  in  hospital  thirty-seven  days.  Post- 
operative  history — complete  cure. 

Gyn.  Xo.  S87.  April  17,  1903.  Aged  twenty-two  years.  Symp- 
toms— colic,  three  years.  Clinical  diagnosis — cholelithiasis.  Opera- 
ation — cholelithotomy.  Convalescence — stitch  abscess;  in  hospital 
thirty-sLx  days.     Postoperative  history — cured. 

Gyn.  Xo.'  1083.  Xovember  23,  1903.  Aged  fifty-one  years. 
Symptoms — colic  and  jaundice;  two  years;  pain  in  hepatic  region. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — chole- 
lithiasis; cholangitis;  chronic  pancreatitis.  See  autopsy  report. 
Operation  —  partial  cholecystectomy.  Convalescence  —  continual 
nausea,  vomiting  and  prostration;  death  on  thirtieth  day.  Post- 
operative history — autopsy;  stones  in  pancreatic  duct  and  hepatic 
radicles. 

Gyn.  X'o.  1118.  December  29,  1903.  Aged  forty-nine  years. 
Symptoms — indigestion,  fifteen  years;  colic;  clay  stools.  Clinical 
diagnosis — cholelithiasis.  Pathological  diagnosis — gall-stones.  Oper- 
ation— cholelithotomy.  Convalescence — chill,  103f°;  pain  in  back 
on  fourth  day;  passed  stones  in  stool  eleventh  day;  in  hospital 
twenty-eight  days.     Postoperative  history — complete  recovery. 
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Gyn.  No.  1337.  October  16,  1904.  Aged  thirty-six  years. 
Symptoms — colic,  chill  and  sweats  three  years;  jaundice;  clay 
stools.  Clinical  diagnosis — cholelithiasis;  pyloric  adhesions.  Path- 
ological diagnosis — gall-stones;  catarrhal  cholecystitis.  Operation — 
cholecystectomy.  Convalescence  —  bronchitis;  pleurisy;  lumbar 
abscess  (intraperitoneal);  in  hospital  sixty  days.  Postoperative 
history — patient  cannot  be  traced. 

Gyn.  No.  1405^.  December  2,  1904.  Aged  thirty-seven  years. 
Symptoms  —  colic  three  years;  discomfort  over  gall-bladder. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — gall- 
stones. Operation — cholelithotomy.  Convalescence — normal;  in 
hospital  thirty-nine  days.     Postoperative  history — complete  cure. 

Gyn.  No.  1469.  March  21,  1905.  Aged  fifty-two  years.  Symp- 
toms— gastric  distress  four  months;  jaundice;  epigastric  pain; 
vomiting.  Clinical  diagnosis — empyema  of  gall-bladder;  choleli- 
thiasis. Pathological  diagnosis — gall-stones.  Operation — chole- 
cystotomy.  Convalescence — incontinence  of  urine  and  hematuria 
following  ethyl  chloride  anesthesia;  in  hospital  fifty-six  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  1474.  March  28,  1905,  Aged  twenty-six  years.  Symp- 
toms— colic  four  years;  vomiting.  Clinical  diagnosis — cholelithiasis; 
cholecystitis;  intestinal  adhesions.  Pathological  diagnosis — soft 
gall-stone  material,  no  actual  stones.  Operation — cholecystotomy. 
Convalescence — influenza;  in  hospital  thirty-three  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  1515.  May  4,  1905.  Aged  thirty-two  years.  Symp- 
toms— frequency  of  urination;  backache;  pains  in  both  hypochon- 
driac regions.  Clinical  diagnosis — cholelithiasis.  Operation — 
cholecystostomy.  Convalescence — several  rises  in  temperature 
lasting  a  day  or  two  at  a  time;  in  hospital  forty-four  days.  Post- 
operative history — not  located. 

Gyn.  No.  1576.  August  10,  1905.  Aged  twenty-nine  years. 
Symptoms — recurrence  of  symptoms  nine  months  after  operation; 
(see  Case  No.  950).  Clinical  diagnosis — intestinal  adhesions;  in- 
volving pylorus,  transverse  colon,  and  liver.  Operation — release  of 
adhesions  to  stomach  and  colon;  excision  of  remains  of  gall-bladder. 
Convalescence — normal;  in  hospital  twenty-six  days;  cured.  Post- 
operative history — one  year  after  operation  had  slight  attacks  of 
colic;  now  completely  cured. 

Gyn.  No.  1651.  November  14,  1905.  Aged  twenty-four  years; 
Symptoms — pain  in  gall-bladder  region  and  indigestion  two  years; 
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constipation;  vomiting.  Clinical  diagnosis — chronic  cholecystitis; 
ptosisof  liver.  Operation — cholecystotomy.  Convalescence — normal; 
in  hospital  thirty-seven  days.  Postoperative  history — cured  of 
gall-bladder  symptoms;  died  three  years  later  following  intestinal 
obstruction  from  resection  of  colon,  not  due  to  previous  operation. 

Gyn.  No.  1814.  May  14,  1906.  Aged  forty-seven  years.  Symp- 
toms— colic,  thirteen  weeks;  jaundice.  Clinical  diagnosis — chole- 
lithiasis. Pathological  diagnosis — gall-stones;  cholecystitis.  Opera- 
tion— cholecystotomy.  Convalescence — normal;  in  hospital  thirty- 
five  days.    Postoperative  history — complete  cure. 

Gyn.  No.  1844|.  May  24,  1906.  Aged  sixty-five  years.  Symp- 
toms— no  symptoms  preceding  acute  onset  of  gangrene.  Clinical 
diagnosis — cholelithiasis;  gangrenous  gall-bladder.  Pathological 
diagnosis — acute  cholecystitis;  gall-stones.  Operation — cholecys- 
tectomy. Convalescence — biliary  fistula  on  discharge;  in  hospital 
thirty-five  days;  improved.  Postoperative  history — no  recurrence 
of  gall-bladder  symptoms.  Died  of  valvular  heart  disease  four 
years  after  operation. 

Gyn.  No.  1983.  November  10,  1906.  Aged  twenty-two  years. 
Symptoms — pain  in  right  hypochondrium  three  months;  clay 
stools;  vomiting;  colic;  jaundice.  Clinical  diagnosis — cholelithiasis; 
cholecystitis.  Pathological  diagnosis — chronic  cholecystitis.  Oper- 
ation— cholecystotomy.  Convalescence — normal;  in  hospital  thirty- 
three  days.     Postoperative  history — complete  cure. 

Gyn.  No.  2107.  March  19,  1907.  Aged  twelve  years.  Sijmp- 
toms — attacks  of  colic  for  two  years;  vomiting;  jaundice.  Clinical 
diagnosis — cholecystitis;  kinked  gall-bladder.  Operation — chole- 
cystotomy. Convalescence — wound  almost  healed  on  discharge; 
in  hospital  twenty-one  days.    Postoperative  history — complete  cure. 

Gyn.  No.  2204i  May  26,  1907.  Aged  forty-four  years. 
Symptoms — not  given.  Clinical  diagnosis — cholelithiasis.  Path- 
ological diagnosis — gall-stones.  Operation — cholecystotomy.  Con- 
valescence— normal;  in  hospital  twenty-seven  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  2278.  September  28,  1907.  Aged  fifty-two  years. 
Symptoms — colic  two  months;  tenderness  and  mass  in  gall- 
bladder area;  loss  in  weight;  has  diabetes.  Clinical  diagnosis — 
cyst  of  pancreas  (?);  cholelithiasis.  Pathological  diagnosis — gall- 
stones; calcareous  cyst.  Operation — cholecystotomy;  evacuation 
of  cyst.  Cojivalescence — continued  nausea  and  vomiting;  prostra- 
tion; in  hospital  seventeen  days;  died  of  acetonemia. 
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Gyn.  No.  2360.  December  12,  1907.  Aged  thirty-two  years. 
Sym/ptoms — indigestion  nine  years;  colic  and  jaundice  lately. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — gall- 
stone. Operation — cholelithotomy.  Convalescence — normal;  in 
hospital  fourteen  days.     Postoperative  history — not  located. 

Gyn.  No.  2483.  March  31,  1908.  Aged  thirty-two  years.  Symp- 
toms— jaundice;  clay  stools;  indigestion;  flatulence,  one  year. 
Clinical  diagnosis — cholelithiasis  Pathological  diagnosis — gall- 
stones. Operation — cholecystotomy.  Convalescence — normal;  in 
hospital  twenty-eight  daj^s.     Postoperative  history — complete  cure. 

Gyn.  Nq.  2529.  April  29,  1908.  Aged  twenty-nine  years. 
Symptoms — colic,  four  years;  vomiting.  Clinical  diagnosis — 
cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
cholecystotomy.  Convalescence — normal;  in  hospital  seventeen 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  2378.  December  31,  1907.  Aged  twenty-eight  years. 
Symptoms — colic,  two  months;  flatulence;  vomiting.  Clinical 
diagnosis  —  cholelithiasis.  Operation  —  cholecystotomy.  Conva- 
lescence— normal ;  in  hospital  twenty  days.  Postoperative  history — 
complete  cure. 

Gyn.  No.  2396.  January  10,  1908.  Aged  forty-two  years. 
Symptoms — indigestion,  thirteen  years;  sharp  pain  in  left  hypo- 
chondrium  radiating  to  right  shoulder.  Clinical  diagnosis — 
cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
cholelithotomy.  Convalescence — gall-stone  discharged  from  wound 
on  thirteenth  day;  in  hospital  twenty-eight  days.  Postoperative 
history — improved     considerably;     occasional     attacks    of     pain. 

Gyn.  No.  2746.  November  29,  1908.  Aged  forty  years.  Symp- 
toms— colic,  eight  years;  jaundice;  vomiting;  clay  stools.  Clinical 
diagnosis  —  cholelithiasis.  Pathological  diagnosis  —  gall-stones ; 
cholecystitis.  Operation — cholecystectomy.  Convalescence — normal ; 
sinus  on  discharge;  in  hospital  fifty-six  days.  Postoperative  history — 
much  better  than  before  operation;  has  occasional  attack  of 
"bilious  cramps." 

Gyn.  No.  2853.  February  17,  1909.  Aged  forty-five  years. 
Symptoms — loss  in  weight  and  appetite;  nausea;  vomiting;  brown 
vomitus;  epigastric  pain.  Clinical  diagnosis  —  carcinoma  of 
stomach;  cholelithiasis.  Pathological  diagnosis — gall-stones.  Oper- 
ation—  cholecystostomy;  inoperable  carcinoma  of  stomach. 
Convalescence — normal;  in  hospital  twenty  days.  Postoperative 
history — died  two  years  after  operation  from  progressive  cancer 
of  stomach. 
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Gyn.  No.  2898.  April  15,  1909.  Aged  sixty-six  years.  Symp- 
toms— colic,  one  and  one-half  years;  vomiting;  constipation. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — adeno- 
carcinoma of  gall-bladder,  with  gall-stones.  Oyeration — partial 
cholecystectomy.  Convalescence — normal;  in  hospital  twenty- 
eight  days.    Postoperative  history — not  located. 

Gyn.  No.  2940.  May  15,  1909.  Aged  forty-nine  years.  Symp- 
toms— recurred  six  months  after  first  operation  (see  Case 
No.  2394).  Clinical  diagnosis — Adhesions  about  gall-bladder; 
hemorrhoids.  Operation — freeing  of  adhesions  about  gall-bladder; 
excision  of  one-half  inch  of  fundus.  Convalescence — tedious;  occa- 
sional rise  in  temperature;  in  hospital  thirty-five  days;  Post- 
operative history — indigestion;  pain  in  gall-bladder  area;  severe 
headaches  for  sometime  after  operation  now  perfectly  well. 

Gyn.  No.  2972.  June  8,  1909.  Aged  thirty-seven  years.  Symp- 
toms— colic,  one  year;  jaundice;  dark  urine;  flatulence;  gastric 
irritability.  Clinical  diagnosis — cholecystitis;  cholelithiasis.  Patho- 
logical diagnosis  —  chronic  cholecystitis.  Operation  —  cholecys- 
tectomy. Convalescence — normal;  in  hospital  twenty-seven  days. 
Postoperative  history — not  located, 

Gyn.  No.  2998.  June  22,  1909.  Aged  sixty  years.  Symptoins — 
pain  in  right  hypochondrium,  five  weeks;  mass  over  gall-bladder; 
jaundice;  clay  stools;  painful  urination.  Clinical  diagnosis — 
empyema  gall-bladder;  carcinoma  common  duct;  gall-bladder 
and  liver.  Pathological  diagnosis — carcinomatous  metastasis  to 
lymphatic  gland;  gall-stones.  Operation — partial  cholecystectomy; 
inoperable  carcinoma  of  gall-bladder  and  liver.  Convalescence — 
severe  pain  in  back;  in  hospital  twenty-two  daj^s;  unimproved. 
Postoperative  history — continued  to  decline  rapidly  and  died  nine 
weeks  after  operation. 

Gyn.  No.  3007.  July  3,  1909.  Aged  forty-five  years.  Symptoms 
— colic,  one  year;  epigastric  pain  and  tenderness;  nausea.  Clinical 
diagnosis — cholelithiasis.  Pathological  diagnosis — chronic  chole- 
cystitis; gall-stones.  Operation — cholecystectomy.  Convalescence — 
phlebitis  left  femoral  vein;  in  hospital  twenty-four  days.  Post- 
operative history — great  improvement;  occasionally  recurrence  of 
pain. 

Gyn.  No,  3011.  July  6, 1909.  Aged  fifty-five  years.  Symptoms — 
general  abdominal  discomfort.  Clinical  diagnosis — intestinal  ad- 
hesions; ventral  hernia;  cholelithiasis.  Pathological  diagnosis — 
gall-stones.      Operation — cholecystostomy.      Convalescence — stitch 
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abscess;  in  hospital  thirty-nine  days.  Postoperative  history — slow 
convalescence;  complete  cure. 

Gyn.  No.  3061.  September  28,  1909.  Aged  sixty-five  years. 
Symptoms — sciatica,  three  years;  dizziness;  nausea;  swelling  in 
right  hypochondrium;  clay-colored  stools.  Clinical  diagnosis — 
cholelithiasis;  hydrops  of  gall-bladder.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stones.  Operation — cholecystectomy. 
Convalescence — normal;  in  hospital  thirty-six  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3266.  April  4,  1910.  Aged  fifty-four  years.  Symp- 
toms— colic,  ten  months;  occasional  vomiting.  Clinical  diagnosis — 
cholelithiasis;  chronic  cholecystitis.  Pathological  diagnosis  — 
chronic  cholecystitis;  gall-stones.  Operation — cholecystectomy. 
Convalescence — normal;  in  hospital  twenty-two  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3497.  October  26,  1910.  Aged  forty-three  years. 
Symptoms — colic,  thirty  years;  vomiting;  flatulence;  jaundice; 
dark  urine.  Clinical  diagnosis — gangrenous  cholecystitis;  chole- 
lithiasis. Pathological  diagnosis — chronic  cholecystitis;  gall-stones. 
Operation — cholecystectomy.  Convalescence — slight  septic  tem- 
perature during  convalescence;  in  hospital  thirty-one  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  3635.  February  16,  1911.  Aged  forty-six  years. 
Symptoms — jaundice;  vomiting;  clay  stools,  six  months.  Clinical 
diagnosis — cholecystitis.  Operation — cholecystostomy.  Convales- 
cence— slight  septic  temperature;  in  hospital  twenty-one  days. 
Postoperative  history — complete  cure. 

Gyn.  No.  3756.  May  25,  1911.  Aged  fifty-two  years.  Symp- 
toms— indigestion,  four  years;  pain  over  gall-bladder;  flatulence; 
colic;  jaundice;  vomiting;  clay  stools.  Clinical  diagnosis — chole- 
cystitis. Pathological  diagnosis — chronic  cholecystitis;  gall-stones. 
Operation — cholecystectomy.  Convalescence — normal;  in  hospital 
twenty-three  days.     Postoperative  history — complete  cure. 

Gyn.  No.  3758.  May  26,  1911.  Aged  twenty-four  years. 
Symptoms — colic;  mucous  fistula  since  operation  (see  Case  No. 
3666).  Clinical  diagnosis  —  chronic  cholecystitis.  Operation — 
cholecystectomy.  Convalescence — normal;  in  hospital  seventeen 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  3847|.  August  20,  1911.  Aged  thirty-eight  years. 
Symptoms — colic,  nine  years;  gastric  irritatibility;  jaundice;  vomit- 
ing;  chill      Clinical  diagnosis — cholelithiasis.     Pathologiral  diag- 
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nosis  —  chronic  cholecystitis;  gall-stones.  Operation  —  cholecys- 
tectomy; Convalescence — marked  postoperative  shock;  in  hospital 
twenty-two  days.     Postoperative  history — complete  cure. 

Gyn.  No.  3961.  November  13,  1911.  Aged  forty-six  years. 
Symptoms — pain  in  gall-bladder  region  (see  Case  No.  2864^). 
Clinical  diagnosis — chronic  pericholecystitis.  Patliological  diag- 
nosis— chronic  cholecystitis.  Operation — cholecystectomy.  Con- 
valescence— normal;  in  hospital  nineteen  days.  Postoperative  history 
(see  Case  No.  2864|).  Pain  in  gall-bladder  incision  and  gastric 
area;  considerable  h\T)eracidity. 

Gyn.  No.  3991.  December  4,  1911.  Aged  twenty-nine  years 
Symptoms — colicky  pain  in  gall-bladder  region  (see  Case  No- 
3445).  Clinical  diagnosis — chronic  cholecystitis;  pericholecystitis. 
Pathological  diagnosis — chronic  cholecystitis.  Operation — Chole. 
cystectomy.  Convalescence — stitch  discharged  through  sinus;  ia 
hospital  thirty  days.     Postoperative  hiMory — complete  cure. 

Gyn.  No.  4143.  March  27,  1912.  Aged  sLxty-six  years.  Symp- 
toms— indigestion  forty-eight  years;  colic;  jaundice;  loss  in  weight. 
Clinical  diagnosis — cholelithiasis;  chronic  cholecystitis;  chronic 
pancreatitis.  Pathological  diagnosis  —  chronic  cholecystitis. 
Operation — cholecystectomy.  Convalescence — dizzy  spells  (myo- 
cardial); in  hospital  twenty-three  days.  Postoperative  history — 
complete   cure. 

Gyn.  No.  4146.  April  1,  1912.  Aged  forty  years.  Symptoms — 
soreness  in  abdomen;  increases  by  urination;  duration  seven  years. 
Clinical  diagnosis — cholelithiasis;  kink  of  right  ureter.  Operation — 
cholecystectomy;  exploratory  incision  over  right  kidney.  Con- 
valescence— febrile  (slight);  in  hospital  thirty-three  days.  Post- 
operative history — improved;  no  colic;  complains  of  pain  and 
fulness  in  incision,  probably  hernia. 

Gyn.  No.  4223.  May  20,*^  1912.  Aged  thirty-six  years.  Symp- 
toms— colic,  six  years;  vomiting;  jaundice;  chills;  fever.  Clinical 
diagnosis — tuberculous  cholecystitis;  pericholecystitis;  tuberculosis 
of  liver.  Pathological  diagnosis — tuberculous  cholecystitis;  tuber- 
culous perihepatitis.  Operation — cholecystectomy ;  choledochotomy. 
Convalescence — superficial  sinus  on  discharge;  in  hospital  twenty- 
five  days.     Postoperative  history — not  traced. 

Gyn.  No.  4283.  August  6,  1912.  Aged  twenty-seven  years. 
Symptoins — typhoid;  cholecystitis  with  empyema;  typhoid,  one 
month  ago;  colic  since  then  with  vomiting;  constipation.  Clinical 
diagnosis — cholelithiasis;  empyema  of  gall-bladder;  chronic  chole- 
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cystitis.  Pathological  diagnosis — chronic  cholecystitis;  gall-stones; 
normal  appendix.  Operation — cholecystectomy.  Convalescence — 
normal  except  slight  sinus  on  discharge;  in  hospital  twenty-four 
days.  Postoperative  history — complete  recovery;  complains  of 
slight  pain  over  incision. 

Gyn.  No.  4355.  September  19,  1912.  Aged  fifty-six  years. 
Symptoms — pain  over  gall-bladder,  sixteen  years;  colic;  vomiting; 
jaundice.  Clinical  diagnosis — cholelithiasis.  Pathological  diag- 
nosis —  chronic  cholecystitis ;  gall-stones.  Operation  —  cholecys- 
tectomy. Convalescence — normal;  in  hospital  twenty-six  days. 
Postoperative  history — great  improvement;  no  colic;  soreness  under 
shoulder-blade ;  somnolence. 

Gyn.  No.  4422.  October  31,  1912.  Aged  thirty-eight  years. 
Symptoms — colic,  five  years;  vomiting;  flatulence.  Clinical  diag- 
nosis— cholelithiasis.  Pathological  diagnosis — gall-stones.  Opera- 
tion— cholecystectomy.  Convalescence — small  sinus  on  discharge; 
in  hospital  twenty  days.  Postoperative  history — recurrence  of  colic 
two  to  three  weeks  after  operation  followed  by  complete  recovery. 

Gyn.  No.  4550.  Januarj^  21,  1913.  Aged  forty-eight  years. 
Symptoms — epigastric  fulness  for  two  years;  flatulence;  loss  in 
weight.  Clinical  diagnosis — cholelithiasis;  pericholecystitis.  Patho- 
logical diagnosis — chronic  cholecystitis;  gall-stones.  Operation — 
cholecystectomy.  Convalescence — normal;  in  hospital  seventeen 
days.     Postoperative  history — not  traced. 

Gyn.  No.  4565.  January  29,  1913.  Aged  forty-six  years.  Symp- 
toms— colic,  two  years;  vomiting;  dark  urine.  Clincial  diagnosis — 
cholelithiasis;  chronic  pancreatitis.  Pathological  diagnosis — gall- 
stones. Operation — cholecystostomy.  Convalescence — normal;  in 
hospital  twenty-eight  days.  Postoperative  history — complete 
cure. 

Gyn.  No.  4593.  February  19,  1913.  Aged  forty-one  years. 
Symptoms — indigestion  and  colic,  two  years;  slight  nausea;  vomit- 
ing and  jaundice.  Clinical  diagnosis — cholelithiasis.  Operation — 
cholecystostomy.  Convalescence — normal;  in  hospital  twenty-four 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  4608|.  February  28,  1913.  Symptoms — not  given. 
Clinical  diagnosis — cholecystitis.  Pathological  diagnosis — chronic 
cholecystitis;  gall-stones.  Operation — cholecystostomy;  choledoch- 
otomy.  Convalescence — normal;  in  hospital  twenty-four  days. 
Postoperative  history — complete  cure. 

Gyn.  No.  4800.    July  8,  1913.    Aged  thirty-eight  years.    Symp- 
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toms — colic,  one  and  one-half  years;  vomiting;  jaundice;  constipa- 
tion; indigestion.  Clinical  diagnosis — cholelithiasis.  Pathological 
diagnosis — gall-stones.  Operation — cholecystostomy.  Convalescence 
— normal;  in  hospital  twenty-two  days.  Postoperative  history — 
marked  improvement;  no  colic;  has  constipation  and  pain  in  back. 

Gyn.  No.  4806.  July  11,  1913.  Aged  forty-three  years.  8ymp- 
toins — indigestion  ten  years;  dull  pain  in  epigastrium;  flatulence; 
constipation;  loss  of  support  from  below.  Clinical  diagnosis — 
cholelithiasis;  pericholecystitis.  Pathological  diagnosis — gall-stones. 
Operation — cholecystostomy.  Convalescence — normal;  in  hospital 
twenty-seven  days.  Postoperative  history — cured  of  gall-stone 
symptoms.  Condition  did  not  permit  plastic  operation;  will  return 
for  this  later. 

Gyn.  No.  4828.  August  21,  1913.  Symptoms — indigestion  and 
gall-bladder  pain.  Clinical  diagnosis — cholecystitis.  Pathological 
diagnosis  —  chronic  cholecystitis.  Operation  —  cholecystotomy. 
Convalescence — normal;  in  hospital  fourteen  days.  Postoperative 
history — complete  cure;  gained  twenty  pounds. 

Gyn.  No.  4832.  August  27,  1913.  Aged  forty-nine  years. 
Symptoms — colic,  twenty  years;  vomiting.  Clinical  diagnosis — 
cholelithiasis.  Pathological  diagnosis  —  chronic  cholecystitis. 
Operation — cholecystostomy.  Convalescence — attack  of  indigestion 
twenty-second  day;  in  hospital  twenty-six  days.  Postoperative 
history — considerable  improvement,  although  she  has  recurring 
symptoms  of  a  lighter  degree. 


COMBINED  OPERATIONS  WITH   GALL-BLADDER   SYMPTOMS 

Gyn.  No.  368.  September  2,  1901.  Aged  forty-five  years. 
Symptoms — biliary  colic,  sixteen  years;  prolapsus  uteri.  Clinical 
diagnosis — R.  V.  O.;  cholelithiasis;  retroflexion;  prolapsus.  Patho- 
logical diagnosis — endometritis  cervicis.  Operation — cholecysto- 
tomy; plastic,  suspension.  Convalescence — distention  and  vomiting 
three  days;  in  hospital  thirty  days.  Postoperative  history — complete 
cure. 

Gyn.  No.  583.  May  12,  1902.  Aged  twenty-seven  years. 
Symptoms — backache;  pain  in  lower  abdomen.  Clinical  diagnosis — 
cholelithiasis;  intestinal  adhesions.  Pathological  diagnosis — gall- 
stones; periappendicitis.  Operation — cholecystostomy;  release  of 
adhesions;  appendectomy.    Convalescence — constipation;  in  hospital 
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seventy-one  days;  improved.  Postoperative  history — unimproved; 
intense  neurasthenia. 

Gyn.  No.  600.  May  21,  1902.  Aged  forty  years.  Symptoms — 
colic,  three  attacks  in  past  year;  jaundiced;  abdominal  tumor. 
Clinical  diagnosis — right  ovarian  c^'st;  cholelithiasis.  Pathological 
diagnosis  —  gall-stones;  cystadenoma  ovarii  pseudomucinosum 
glandulare.  Operation — cholecystostomy;  right  salpingo-oophorec- 
tomy.  Convalescence — normal;  in  hospital  twenty-five  days.  Post- 
operative history — not  traced. 

Gyn.  898.  April  26,  1903.  Aged  thirty-six  years.  Symptoms — 
pain  after  urination;  dragging  pain;  indigestion;  colic;  jaundice; 
clay  stools.  Clinical  diagnosis — cholelithiasis;  tubo-ovarian  abscess. 
Pathological  diagnosis — acute  suppurative  salpingitis;  gall-stones. 
Operation  —  left  salpingo-oophorectomy.  Convalescence  —  chill, 
103|°F.  Jaundice  on  fourth  day;  gone  on  seventh  day;  in  hospital 
thirty-six  days.     Postoperative  history — not  traced. 

Gyn.  No.  950.  June  20,  1903.  Aged  twenty-eight  years. 
Symptoms — colic  four  years;  tenderness  over  gall-bladder.  Clinical 
diagnosis  —  cholelithiasis;  parovarian  cyst;  erosion  of  cervix. 
Pathological  diagnosis — endometritis  cervicis.  Operation — partial 
cholecystectomy;  plastic;  cystectomy.  Convalescence — normal; 
in  hospital  twenty-five  days.  Postoperative  history — returned  for 
second  operation  (see  Case  No.  1576). 

Gyn.  No.  1069.  November  1,  1903.  Aged  thirty-eight  years. 
Symptoms  —  epigastric  pain;  indigestion.  Clinical  diagnosis  — 
retroversion;  cholelithiasis;  cystic  gall-bladder;  R.  V.  O. ;  diastasis 
recti.  Pathological  diagnosis — gall-stones.  Operation — cholecys- 
tectomy; suspension.  Convalescence — adherent  cicatrix;  in  hospital 
thirty-five  days.  Postoperative  history — died  of  intestinal  obstruc- 
tion several  months  later. 

Gyn.  No.  1074.  November  4,  1903.  Aged  forty-three  years. 
Symptoms — pain  over  gall-bladder  for  three  years;  abdominal 
cramps  before  menstruation ;  one  attack  of  colic.  Clinical  diagnosis 
— uterine  fibroid;  cholecystitis;  empyema  of  gall-bladder;  chole- 
lithiasis; chronic  appendicitis.  Pathologiral  diagnosis — fibromyoma 
uteri;  chronic  appendicitis;  purulent  cholecystitis;  gall-stones. 
Operation — hysterectomy ;  appendectomy ;  cholecystectomy.  Con- 
valescence— normal;  in  hospital  thirty-two  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  1105.  December  11,  1903.  Aged  thirty  years.  Symp- 
toms— indigestion;  pain  in  eipgastrium  and  vomiting  for  five  j^ears; 
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attacks  of  pain  right  iliac  fossa.  Clinical  diagnosis — right  ovarian 
cyst;  cholehthiasis.  Pathological  diagnosis — gall-stones;  corpus 
luteum  cyst.  Operation — cholelithotomy;  right  oophorectomy. 
Convalescence — normal;  in  hospital  thirty-one  days.  Postoyerative 
history — slow  convalescence;  incapacitated  for  one  year;  now 
perfectly  well. 

Gyn.  No.  1152.  February  7,  1904.  Age  not  given.  Symptoms — 
dysmenorrhea;  abdominal  pain  for  two  years.  Clinical  diagnosis — 
appendicitis;  metritis;  cholelithiasis.  Pathological  diagnosis — 
hyperplasia  of  uterus;  interstitial  endometritis;  obliterative  appen- 
dicitis. Operation — hysterectomy;  appendectomy;  cholelithotomy. 
Convalescence — wound  infection;  in  hospital  thirty-three  days. 
Postoperative  history — not  traced. 

Gyn.  No.  1197.  March  24,  1904.  Aged  twenty-eight  years. 
Symptoms — indigestion  for  twelve  years;  colic;  vomiting;  flatulence. 
Clinical  diagnosis — cholelithiasis;  chronic  appendicitis.  Pathological 
diagnosis — chronic  appendicitis.  Operation — cholelithotomy;  ap- 
pendectomy. Convalescence— several  stones  washed  out  on  eighth 
day;  prolonged  postoperative  vomiting;  in  hospital  thirty-six 
days.  Postoperative  history — great  improvement;  has  nervous  in- 
digestion; considers  operative  result  very  successful. 

Gyn.  No.  1335.  October  11,  1904.  Aged  forty-four  years. 
Symptoms — colic  with  nausea  and  vomiting,  eight  years;  clay  stools; 
jaundice.  Clinical  diagnosis — cholecystitis;  R.  V.  O.;  lacerated 
cervix.  Operation — plastic;  cholecystotomy.  Convalescence —  nor- 
mal; in  hospital  forty-five  days.  Postoperative  history — well  for 
eight  years;  then  cholecystenterostomy  was  performed  for  intense 
jaundice  from  occlusion  of  common  duct;  died  May  13,  1913; 
cancer  (?). 

Gyn.  No.  1516.  May  4,  1905.  Aged  fifty-six  years.  Symptoms — 
metrorrhagia,  one  year;  frequency  of  urination.  Clinical  diagnosis — 
cholelithiasis;  cervical  polyp;  lipoma  of  vulva.  Pathological  diag- 
nosis— gall-stones;  lipoma  of  vulva.  Operation — cholecystectomy; 
removal  of  cervical  polyp.  Convalescence — biliary  fistula  on  dis- 
charge; in  hospital  forty-eight  days;  improved.  Postoperative 
history — complete  cure;  died  six  years  later  from  cerebral  hemor- 
rhage. 

Gyn.  No.  1899.  August  24,  1906.  Aged  thirty-one  years. 
Symptoins — colic,  seven  years;  constant  dull  pain;  vomiting. 
Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis — chronic 
appendicitis;    gall-stones.      Operation — cholelithotomy;    appendec- 
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tomy.  Convalescence — "sticking  pain"  in  incision;  in  hospital 
twenty-eight  days.  Postoperative  history — unimproved;  reoperated 
upon  elsewhere  for  adhesions. 

Gyn.  No.  1934.  September  25,  1906.  Aged  thirty-six  years. 
Sym-ptoms — indigestion;  frequent  attacks  of  pain  in  gall-bladder 
region;  has  lost  control  of  rectum.  Clinical  diagnosis — chole- 
lithiasis; stricture  of  rectum  by  adhesions.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stones.  Operation — cholecystectomy; 
cutting  band  in  rectum.  Convalescence — normal;  in  hospital  twenty- 
nine  days.  Postoperative  history — great  improvement;  recurrent 
attacks  of  indigestion. 

Gyn.  No.  2108.  March  19,  1907.  Aged  fifty-four  years.  Symp- 
toms — colic,  two  years;  jaundice;  vomiting;  pain  lower  abdomen; 
bloody  vaginal  discharge.  Clinical  diagnosis — cholelithiasis;  mul- 
tiple fibroids.  Pathological  diagnosis — fibromyoma  uteri;  gall- 
stones. Operation  —  cholecystotomy;  hyesterectomy ;  bilateral 
salpingo-oophorectomy.  Convalescence — normal;  in  hospital  thirty- 
nine  days.    Postoperative  history — complete  cure. 

Gyn.  No.  2218.  July  1,  1907.  Aged  twenty-two  years.  Symp- 
toms— colic,  three  and  one-half  years;  vomiting;  bearing  down 
pains;  cramps  before  menstruation.  Clinical  diagnosis — R.  V.  O.; 
retroversion;  cholelithiasis;  fibromyoma  of  rectus  muscle.  Patho- 
logical diagnosis — fibromyoma  rectus  abdominalis;  gall-stone. 
Operation — cholecystotomy;  plastic;  suspension.  Convalescence — 
phlebitis  of  femoral  vein;  feverish  convalescence;  poor  drainage; 
persistent  sinus;  in  hospital  thirty-eight  days.  Postoperative 
history — not  traced. 

Gyn.  No.  2349.  November  27,  1907.  Aged  fifty-six  years. 
Symptoms — nausea  and  vomiting  after  meals  for  seven  weeks;  pain 
in  abdomen;  intense  prostration.  Clinical  diagiiosis — umbilical 
hernia;  cholelithiasis.  Operation — cholelithotomy;  herniorrhaphy. 
Convalescence — stupor  and  death;  in  hospital  eleven  days.  Post- 
operative history — died  from  cholemia. 

Gyn.  No.  2518.  April  20,  1908.  Aged  thirty-five  years.  Symp- 
toms— backache;  indigestion,  one  year;  pain  in  epigastrium;  vomit- 
ing; jaundice;  colic;  clay  stools.  Clinical  diagnosis — right  dermoid 
cyst;  hematoma  left  ovary;  cholelithiasis.  Pathological  diagnosis — 
ovarian  teritoma;  gall-stones.  Operation — cholecystotomy;  right 
salpingo-oophorectomy.  Convalescence — patient  pulled  drainage- 
tube  out  second  day;  no  harmful  result;  postoperative  fever;  in 
hospital  thirty-three  days.     Postoperative  history — complete  cure. 
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Gyn,  No.  2737.  November  19,  1908.  Aged  twenty-eight  years. 
Symptoms — vaginal  bleeding,  one  week;  colic  two  weeks.  Clinical 
diagyiosis  —  endometritis;  salpingitis;  appendicitis;  retroversion; 
cholelithiasis.  Pathological  diagnosis — periappendicitis;  intersti- 
tial endometritis;  hydrosalpinx;  gall-stones.  Operation — cholecys- 
totomy;  appendectomy;  suspension;  right  salpingectomy.  Con- 
valescence — normal;  in  hospital  twenty-seven  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  2394.  January  21,  1908.  Aged  forty-five  years. 
Symptoms — fulness  after  eating;  tenderness  after  eating;  jaundice. 
Clinical  diagnosis — retroversion;  chronic  cholecystitis;  R.  V.  O. 
Pathological  diagnosis — catarrhal  salpingitis;  salpingo-oophoritis. 
Operation — cholecystotomy;  ventrosuspension;  salpingo-oophorec- 
tomy,  right.  Convalescence — poor  drainage  and  fever;  in  hospital 
twenty-nine  days.  Postoperative  history  (see  Case  No.  2940). 
Returned  for  second  operation. 

Gyn.  No.  2467.  March  12,  1908.  Aged  forty-five  years.  Symp- 
toms— indigestion;  constipation;  burning  and  frequency  of  urina- 
tion; abdominal  pain.  Clinical  diagnosis — dermoid  cyst;  chole- 
lithiasis. Pathological  diagnosis — teratoma  of  left  ovary;  bilateral 
peri-salpingitis;  obliterative  appendicitis  and  gall-stones.  Operation 
—  cholecystotomy;  appendectomy;  bilateral  salpingo-oophorec- 
tomy.  Convalescence — normal;  in  hospital  thirty -two  days.  Post- 
operative history — not  traced. 

Gyn.  No.  2790.  January  14,  1909.  Aged  thirty  years.  Symp- 
toms— colic,  five  months;  jaundice;  vomiting;  ventral  hernia. 
Clinical  diagnosis — cholelithiasis;  umbilical  hernia.  Pathological 
diagnosis — gall-stones.  Operation — cholecystostomy ;  herniotomy. 
Convalescence — conjunctivitis;  in  hospital  thirty-four  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  2316.  January  31,  1909.  Aged  thirty-nine  years. 
Symptoms — dysmenorrhea;  pain  in  right  iliac  region;  slight  on  left 
side;  indigestion;  pain  in  epigastrium.  Clinical  diagnosis — R.  V.  O.; 
diastasis  recti;  cholelithiasis.  Pathological  diagnosis — gall-stones. 
Operation  —  plastic;  appendectomy;  cholecystotomy;  Webster 
operation.  Convalescence — persistent  sinus;  in  hospital  sixty-six 
days.  Postoperative  history — for  two  years  after  operation  had 
almost  constant  hemorrhage  from  stomach  with  occasional  jaundice; 
during  past  two  years  has  regained  health. 

Gyn.  No.  2853.  March  4,  1909.  Aged  thirty-seven  years. 
Symptoms — indigestion  for  five  weeks;  swelling  in  right  side  for 
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one  month.  Clinical  diagnosis — uterine  fibroid;  pregnancy;  chole- 
lithiasis. Pathological  diagnosis — fibromyoma;  uteri;  fetus;  gall- 
stones. Operation — myomectomy;  Cesarean  section;  cholecys- 
tostomy.  Convalescence — wound  abscess;  in  hospital  thirty-eight 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  2864^  March  29,  1909.  Aged  forty-six  years.  Symy- 
toms — pain  in  epigastrium  and  right  hypochondrium,  three  months; 
jaundice;  flatulence;  bleeding  from  vagina.  Clinical  diagnosis — 
uterine  fibroid;  cholelithiasis.  Pathological  diagnosis — glandular 
endometritis;  right  tubo-ovariancyst;  left  hydrosalpinx;  gall-stones. 
Operation — hysterectomy;  bilateral  salpingo-oophorectomy;  chole- 
cystostomy.  Convalescence — pneumonia;  in  hospital  twenty-nine 
days.    Postoperative  history — readmitted  (see  Case  No.  3961). 

Gyn.  No.  2864|.  April  4,  1909.  Aged  thirty-six  years.  Symp- 
toms— flatulence;  abdominal  distress;  sleeplessness;  indigestion. 
Clinical  diagnosis — cholelithiasis;  pelvic  adhesions.  Pathological 
diagnosis — left  hydrosalpinx;  perioophoritis;  normal  appendix; 
gall-stones.  Operation — cholecystostomy;  left  salpingo-oophorec- 
tomy. Convalescence — normal;  in  hospital  thirty-five  days.  Post- 
operative history — marked  improvement;  still  complains  of 
indigestion. 

Gyn.  No.  2886.  April  6,  1909.  Aged  fifty-four  j-ears.  Symp- 
toms— uterine  hemorrhage,  five  years;  indigestion,  ten  years. 
Clinical  diagnosis — uterine  fibroid;  cholelithiasis;  hydrosalpinx. 
Pathological  diagnosis — fibromyoma  uteri;  right  parovarian  cyst; 
chronic  cholecystitis;  normal  ovaries;  gall-stones.  Operation — 
hysterectomy;  bilateral  salpingo-oophorectomy;  appendectomy; 
cholecystectomy.  Convalescence — normal;  in  hospital  twenty-eight 
days.  Postoperative  history — postoperative  insanity  for  six  months, 
followed  by  complete  recovery. 

Gyn.  No.  3019.  July  2,  1909.  Aged  fifty-five  years.  Symp- 
toms— abdominal  pain  for  fifteen  months.  Clinical  diagnosis — 
cholelithias;  R.  V.  O.  Pathological  diagnosis — gall-stones.  Opera- 
tion— plastic;  cholecystostom3^  Convalescence — normal;  in  hospital 
twenty-eight  days.  Postoperative  history — patient  well  until  July, 
1911,  when  after  a  serious  fall  developed  pain  in  abdomen; 
laparotomy  performed  and  intestinal  adhesions  found;  died  post- 
operative pneumonia. 

Gyn.  No.  3104.  November  7,  1909.  Aged  forty-nine  years. 
Symptoms — pain  in  right  ovarian  region  and  right  side;  abdominal 
enlargement;  menorrhagia;  frequency  of  urination;  constipated; 
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indigestion.  Clinical  diagnosis — uterine  fibroid;  chronic  appen- 
dicitis; cholelithiasis;  intestinal  adhesions.  Pathological  diagnosis — 
fibromyoma  uteri;  periappendicitis;  follicular  cyst  of  left  ovary. 
Operation — hysterectomy;  appendectomy;  bilateral  salpingectomy; 
cholecystostomy.  Convalescence — normal;  in  hospital  twenty-four 
days.  Postoperative  history — cured  except  for  constipation  and 
hemorrhoids. 

Gyn.  No.  3121.  November  22,  1909.  Symptoms  —  irregular 
bleeding  from  vagina;  indigestion;  flatulence;  intensely  neurotic. 
Clinical  diagnosis — carcinoma  of  fundus;  cholelithiasis.  Patho- 
logical diagnosis  —  adenocarcinoma  corporis  uteri;  gall-stones. 
Operation  —  hysterectomy ;  cholecystostomy.  Convalescence  —  nor- 
mal ;  in  hospital  twenty-seven  days.  Postoperative  history — relief  of 
all  s;sTnptoms;  still  neurotic. 

Gyn.  No.  3181.  January  27,  1910.  Aged  thirty-four  years. 
Symptoms — pain  and  tenderness  in  region  of  umbilicus  and  gall- 
bladder. Clinical  diagnosis — umbilical  hernia;  diastasis  recti; 
cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
cholecystostomy;  herniorrhaphy;  Webster  operation.  Convales- 
cence— normal ;  in  hospital  twenty-five  days.  Postoperative  history — 
complete  cure. 

Gyn.  No.  3186|.  February  2,  1910.  Aged  forty-three  years. 
Symptoms — dragging  pain  in  pelvis;  backache;  colic,  eighteen 
years;  jaundice;  vomiting.  Clinical  diagnosis — R.  V.  O.;  choleli- 
thiasis. Pathological  diagnosis — gall-stones.  Operation — plastic; 
cholecystostomy.  Convalescence — normal;  in  hospital  nineteen 
days.     Postoperative  history — not  traced. 

Gyn.  No.  3194.  February  8,  1910.  Aged  forty-one  years. 
Symptoms — menorrhagia;  leukorrhea;  colic,  many  years;  tenderness 
over  gall-bladder.  Clinical  diagnosis — R.  V.  O.;  lacerated  cervix; 
chronic  metritis;  cholelithiasis.  Pathological  diagnosis — gall-stones. 
Operation — plastic;  cholecystostomy.  Convalescence — normal;  in 
hospital  twenty-three  days.    Postoperative  history — complete  cure. 

Gyn.  No.  3211.  February  23,  1910.  Aged  forty-nine  years. 
Symptoms — vomiting;  jaundice;  colic  for  six  months;  constipation; 
gastric  irritability;  menorrhagia;  malodorous  leukorrhea;  clay- 
colored  stools.  Clinical  diagnosis — fibroma  uteri;  cholelithiasis. 
Pathological  diagnosis — fibroma  uteri;  left  hydrosalpinx;  chronic 
cholecystitis;  gall-stones;  right  perisalpingitis;  right  perioophoritis. 
Operation — hysterectomy;  bilateral  salpingo-oophorectomy ;  chole- 
cystectomy.   Convalescence — normal;  in  hospital  forty  days.     Post- 
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operative  history — complete  cure  except  one  attack  of  pain  in  upper 
abdomen  of  short  duration. 

Gyn.  No.  3252.  March  24,  1910.  Aged  thirty-eight  years. 
Symptoms — metrorrhagia;  pain  in  umbilicus.  Clinical  diagnosis — 
lacerated  cervix;  cholelithiasis.  Pathological  diagnosis — concretion 
in  appendix;  gall-stones.  Operation — plastic;  appendectomy; 
cholecystostomj'.  Convalescence — normal;  in  hospital  twenty-four 
days.  Postoperative  history — no  improvement;  operation  in  another 
hospital. 

Gyn.  No.  3331.  May  28, 1910.  Aged  forty  years.  Symptoms- 
indigestion,  two  years;  pain  in  right  h\'pochondrium ;  epigastric 
pain  after  eating;  vomiting.  Clinical  diagnosis — cholelithiasis; 
cecum  mobile.  Pathological  diagnosis — normal  appendix;  gall- 
stones. Operation — cholecystostomy;  appendectomy.  Conval- 
escence— normal;  in  hospital  twenty-four  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3349.  June  12,  1910.  Aged  forty-two  years.  Symp- 
toms— pain  in  right  inguinal  region;  menorrhagia;  constipation; 
vesical  irritability;  colic  for  years;  vomiting.  Clinical  diagnosis — 
myoma  uteri;  cholelithiasis.  Pathological  diagnosis  —  adeno- 
myoma  uteri;  fibromyoma  uteri;  right  catarrhal  salpingitis;  left 
hydrosalpinx;  periappendicitis.  Operation — hysterectomy;  appen- 
dectomy; cholecystostomy.  Convalescence — hematoma  in  wound; 
pelvic  cellulitis;  vesical  irritability;  in  hospital  thirty-eight  days. 
Postoperative  history — marked  improvement;  suffers  at  times  with 
hyperacidity. 
^Gyn.  No.  3407.  August  29,  1910.  Aged  thirty-two  years. 
Symptoms — not  given.  Clinical  diagnosis — appendicitis;  gall- 
stones; right  ovarian  cyst.  Pathological  diagnosis — right  cystic 
ovary;  gall-stones.  Operation — right  oophorectomy;  appendec- 
tomy ;  cholecystostomy.  Convalescence — normal ;  in  hospital  twenty- 
two  days.     Postoperative  history — not  traced. 

Gyn.  No.  3445.  September  26,  1910.  Aged  twenty-eight  years. 
Symptoms — "bilious  attacks"  many  years;  vomiting;  colic,  one 
year.  Clinical  diagnosis — chronic  cholecystitis;  chronic  appendicitis. 
Pathological  diagnosis — chronic  appendicitis.  Operation — chole- 
cystostomy; appendectomy.  Convalescence — normal;  in  hospital 
twenty-two  days.  Postoperative  history  —  returned  for  second 
operation  (see  Case  No.  3991). 

Gyn.  No.  3539.  November  29,  1910.  Aged  forty-nine  years. 
Symptoms — pain  in  back;  leucorrhea,  four  months;  pain  in  legs; 
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loss  in  weight;  recurrent  epigastric  pain.  Clinical  diagnosis — 
fibroid  of  uterus;  cholecystitis;  cholelithiasis;  retrocecal  appendix; 
kink  of  sigmoid.  Pathological  diagnosis— QhTomyomsi  uteri;  peri- 
appendicitis; gall-stones.  Operation — hysterectomy;  appendec- 
tomy; bilateral  salpingo-oophorectomy;  cholecystostomy.  Con- 
valescence— normal;  in  hospital  thirty-six  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3511.  November  2,  1910.  Aged  fifty-four  years. 
Symptoms — backache;  pain  in  both  legs;  hunger  pain  in  right 
hypochrondrium ;  flatulence.  Clinical  diagnosis  —  cholelithiasis. 
Operation — cholecystectomy ;  appendectomy.  Convalescence — tem- 
perature 102f°  F.  seventh  day.  Thereafter  normal;  in  hospital 
twenty-six  days.    Postoperative  history — complete  cure. 

Gyn.  No.  3666.  March  19,  1911.  Aged  twenty-four  years. 
Symptoms — appendiceal  colic,  three  and  one-half  years;  gall- 
bladder colic,  one  and  one-half  years;  vomiting;  constipation. 
Clinical  diagnosis — appendicitis.  Pathological  diagnosis — normal 
appendix.  Operation  —  appendectomy;  cholecystostomy.  Con- 
valescence— discharge  with  drain  in  gall-bladder;  normal  convales- 
cence; in  hospital  twenty-four  days.  Postoperative  history — (see 
Case  No.  3758).    Returned  for  second  operation. 

Gyn.  No.  3940.  November  21,  1911.  Aged  forty-three  years. 
Symptoms — dysmenorrhea,  four  years;  colic,  four  years;  vomiting: 
flatulence;  constipation;  jaundice.  Clinical  diagnosis — cholecys- 
titis; pelvic  inflammatory  disease.  Pathological  diagnosis — fibro- 
myoma  uteri;  bilateral  pyosalpinx.  Operation — hysterectomy; 
bilateral  salpingo-oophorectomy;  cholecystotomy.  Convalescence — 
normal;  in  hospital  twenty-six  days.  Postoperative  history — not 
traced. 

Gyn.  No.  3963.  November  14,  1911.  Aged  forty-two  years. 
Symptoms — dragging  pain  in  lower  abdomen;  frequent  urination; 
colic  two  years.  Clinical  diagnosis — R.  V.  O.;  retroflexion;  cho- 
lelithiasis. Pathological  diagnosis — chronic  cholecystitis;  oblitera- 
tive  appendicitis.  Operation — Plastic;  suspension;  appendectomy; 
cholecystectomy.  Convalescence — normal;  in  hospital  twenty-two 
days.  Postoperative  history — great  improvement;  complained  of 
heaviness  in  stomach  and  heart-burn ;  limited  diet. 

Gyn.  No.  3995.  December  9,  1911.  Aged  thirty-five  years. 
Symptoins — backache;  headache;  mass  in  vagina;  dragging  pain; 
colic  once.  Clinical  diagnosis — R.  V.  O.;  retroflexion;  cholelithiasis. 
Pathological  diagnosis — gall-stone.    Operation — plastic;  suspension; 
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cholecystostomy.  Convalescence — normal;  in  hospital  twenty-four 
days.  Postoperative  history — small  hernia  developed  in  gall- 
bladder scar  with  keloid  formation,  requiring  repair;  complete 
relief  of  original  symptoms. 

Gyn.  No.  4007.  December  20,  1911.  Aged  twenty-eight  years. 
Symptoms — pain  in  left  lower  and  upper  abdomen;  vomiting. 
Clinical  diagnosis — cholelithiasis;  left  cystic  ovary;  diastasis  recti. 
Pathological  diagnosis — left  catarrhal  salpingitis;  normal  appendix; 
gall-stones.  Operation — left  salpingo-oophorectomy;  cholecystos- 
tomy. Convalescence — normal;  in  hospital  twenty-six  days.  Post- 
operative  history — much  better  since  operation;  some  discomfort 
in  epigastrium. 

Gyn.  No.  4023.  January  5,  1912.  Aged  twenty-seven  years. 
Symptoms — colic,  one  and  one-half  years;  vomiting.  Clinical 
diagnosis — cholelithiasis.  Pathological  diagnosis — obliterative  ap- 
pendicitis; gall-stones.  Operation — cholecystenterostomy  appen- 
dectomy-. Convalescence — normal;  in  hospital  nineteen  days.  Post- 
operative history — cured;  occasional  attack  of  backache. 

Gyn.  No.  4048.  January  16,  1912.  Aged  thirty-seven  years. 
Symptoms — leucorrhea;  dysmenorrhea;  severe  headache;  nausea; 
jaundice;  gastric  distress;  frequency  and  urgency  of  urination. 
Clinical  diagnosis — R.  V.  O.;  lacerated  cervix;  cholelithiasis. 
Pathological  diagnosis — erosion  of  cervix;  gall-stone.  Operation — 
plastic;  ligation  of  ovarian  veins;  cholecystostomy.  Convalescence 
— normal;  in  hospital  twenty-one  days.  Postoperative  history — 
complete  cure  except  recurrence  of  headache, 

Gyn.  No.  4050.  January  18,  1912.  Aged  forty-nine  years. 
Symptoms — nervous  indigestion,  thirty  years;  colic;  vomiting; 
jaundice;  clay-colored  stools;  dark  urine;  prolapsus.  Clinical 
diagnosis — R.  V.  O.;  cholelithiasis.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stone.  Operation  —  plastic;  partial 
cholecystectomy;  choledochotomy.  Convalescence — diaphragmatic 
pleurisy;  sinus  on  discharge;  in  hospital  thirty-two  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  4071.  February  5,  1912.  Aged  forty-five  years. 
Symptoms — indigestion;  flatulence;  nausea;  leucorrhea;  pain  lower 
abdomen.  Clinical  diagnosis — cholelithiasis;  chronic  appendicitis; 
retroflexion.  Pathological  diagnosis — chronic  appendicitis.  Opera- 
tion— suspension;  appendectomy;  cholecystostomy.  Postoperative 
history — complete  cure. 

Gyn.   No.   4089.     February   15,   1912.     Aged  fifty-two  years. 
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Symptoms — frequency  of  urination;  constipation;  abdominal  tumor; 
bleeding  from  vagina;  colic  for  three  years;  jaundice.  Clinical 
diagnosis — cholelithiasis;  ovarian  cysts;  myoma  uteri  (carcinoma). 
Pathological  diagiiosis — adenocarcinoma  left  ovary;  bilateral  peri- 
salpingitis; gall-stones.  Operation — panhysterectomy;  cholecystos- 
tomy.  Convalescence — normal;  in  hospital  twenty-one  daj^s.  Post- 
operative history — complete  cure. 

Gyn.  No.  4171.  April  20,  1912.  Aged  fifty-one  years.  Symp- 
ptoms — vomiting  after  meals,  nine  years;  severe  pain  over  gall- 
bladder, one  year;  loss  of  weight.  Clinical  diagnosis — cholelithiasis; 
chronic  pancreatitis;  ventral  hernia.  Operation — cholecystostomy; 
herniorrhaphy.  Convalescence — continued  vomiting;  in  hospital 
twenty-two  days;  gradual  asthenia;  died  of  cholemia. 

Gyn.  Xo.  4179.  April  25,  1912.  Aged  forty-three  years.  Symp- 
toms— headache;  numbness  in  thighs;  pain  over  coccj-x;  acute 
indigestion  for  years;  flatulence.  Clinical  diagnosis — retroflexion; 
cholelithiasis.  Pathological  diagnosis — gall-stones.  Operation — 
plastic;  suspension;  cholecystostomy.  Convalescence — normal;  in 
hospital  twenty-two  days.  Postoperative  history — complete  relief 
except  shght  backache;  no  gall-bladder  SATnptoms. 

G>Ti.  No.  4217.  May  14,  1912.  Aged  forty-two  years.  Symp- 
toms— menorrhagia;  frequency  of  urination;  heart-burn;  pain  in 
right  hypochondrium.  Clinical  diagnosis — myoma  uteri;  chole- 
lithiasis. Pathological  diagnosis — fibromyoma  uteri;  gall-stones. 
Operation — hysteromyomectomy ;  cholecystostomy.  Convalescence 
— superficial  wound  infection;  in  hospital  twenty-four  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  4218.  May  17,  1912.  Aged  fifty-two  years.  Symp- 
toms— pain  in  right  hj-pochondrium,  one  year;  frequency  of  urina- 
tion. Clinical  diagnosis  —  cholecystitis;  intestinal  adhesions. 
Pathological  diagnosis  —  chronic  cholecystitis;  peri-appendicitis. 
Operation — appendectomy ;  cholecystectomy.  Convalescence — nor- 
mal; in  hospital  twenty-six  days.  Postoperative  history — not  im- 
proved; has  continuous  pain  in  gall-bladder  region. 

Gyn.  No.  4232.  May  27,  1912.  Aged  forty-three  years.  Symp- 
toms— colic,  twenty  years;  nausea;  flatulence;  pain  in  left  lower 
abdomen.  Clinical  diagnosis — myoma  uteri;  chronic  cholecystitis. 
Pathological  diagnosis — fibromyoma  uteri;  left  perisalpingo-oopho- 
ritis;  normal  appendix.  Operation — hysterectomy;  left  salpingo- 
oophorectomy;  appendectomy;  cholecystostomy.  Convalescence — 
normal;  in  hospital  twenty-three  days.    Postoperative  history — great 
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improvement;  occasional  attack  of  pain  in  gall-bladder  region; 
constipation. 

Gyn.  No.  4241.  June  6,  1912.  Aged  thirty-five  years.  Symp- 
toms— pain  in  right  lower  abdomen;  worse  before  period;  colic  for 
three  years.  Clinical  diagnosis — chronic  cholecystitis;  bilateral 
hydrosalpinx.  Pathological  diagnosis — fibro-myoma  uteri;  bilateral 
hydrosalpinx;  normal  appendix.  Operation  —  cholecystostomy; 
appendectomy;  bilateral  salpingectomy.  Convalescence — normal; 
in  hospital  twenty-three  days.  Postoperative  history — complete 
cure. 

Gyn.  Xo.  4243.  June  7,  1912.  Symptoms — empyema  of  gall- 
bladder following  typhoid  fever.  Clinical  diagnosis — empyema  of 
gall-bladder;  cholelithiasis;  acute  appendicitis.  Operation — chole- 
cystostomy; appendectomy.  Convalescence — normal;  in  hospital 
twenty-three  days.  Postoperative  history — slight  improvement 
after  operation;  recurrence  of  pain  in  gall-bladder  region, 
flatulence;  nausea;  vomiting;  headache;  constipation;  second 
operation  twenty  months  later;  cystic  duct  was  found  completely 
occluded;  gall-bladder  was  chronically  inflamed  and  pyloric 
adhesions  were  present;  cholecvstectomv  and  adhesions  released, 
March  18,  1914. 

Gyn.  Xo.  4264.  July  3,  1912.  Aged  thirty-one  years.  Symp- 
toms— pain  in  lower  abdomen;  headache;  colic,  seven  years;  vomit- 
ing; leucorrhea;  fatigue.  Clinical  diagnosis — cholelithiasis; 
empyema  of  gall-bladder;  retroflexion;  R.  V.  O.  Pathological 
diagnosis — chronic  cholecystitis;  obliterative  appendicitis;  gall- 
stones. Operation — plastic;  suspension;  appendectomy;  cholecys- 
tectomy. Convalescence — normal;  twenty-five  days.  Postoperative 
history — complete  recovery  so  far  as  upper  abdomen  is  con- 
cerned; still  has  menorrhagia. 

Gyn.  X'o.  4295.  August  12,  1912.  Aged  twenty-eight  years. 
Symptoms — pain  in  right  hypochondrium;  vomiting;  colic,  one 
year;  cliills.  Clinical  diagnosis — cholelithiasis;  chronic  cholecys- 
titis; perineovaginal  fistula.  Pathological  diagnosis  —  chronic 
cholecystitis;  gall-stones;  normal  appendix.  Operation — plastic; 
appendectomy;  cholecystectomy.  Convalescence  —  normal;  in 
hospital  seventeen  days.  Postoperative  history — complete  cure 
except  for  slight  pain  and  fulness  in  epigastrium. 

Gyn.  Xo.  4306.  August  19,  1912.  Aged  fifty-three  years. 
Symptoms — general  abdominal  cohc,  six  months;  nausea  and 
burning  in  epigastrium;  jaundice;  no  local  pain.    Clinical  diagnosis 
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— cholelithiasis;  mucocele  of  appendix.  Pathological  diagnosis — 
chronic  cholecystitis;  gall-stones;  mucocele  of  appendix.  OiJeration 
— cholecystectomy;  appendectomy.  Convalescence — phlebitis  and 
thrombosis  of  left  femoral  vein;  in  hospital  forty  days.  Post- 
operative history — complete  cure. 

Gyn.  No.  4310.  August  20,  1912.  Aged  thirty-nine  years. 
Symptoms — backache;  frequency  of  urination;  colic  one  and  one- 
half  years.  Clinical  diagnosis — R.  V.  O.;  cystocele;  cholelithiasis. 
Operation — plastic;  appendectomy;  cholecystostomy.  Convales- 
cence— superficial  wound  infection;  small  sinus  on  discharge; 
in  hospital  fifty-six  days.  Postoperative  history — cured;  has  neuras- 
thenic symptoms. 

Gyn.  No.  4372.  October  4,  1912.  Aged  twenty-seven  years. 
Symptoms — indigestion,  eight  years;  diarrhea;  colic,  six  months; 
vomiting.  Clinical  diagnosis — cholelithiasis.  Pathological  diagnosis 
— obliterative  appendicitis;  gall-stones.  Operation  —  cholecysto- 
tomy;  appendectomy.  Convalescence — normal;  in  hospital  fifteen 
days.    Postoperative  history — complete  cure. 

Gyn.  No.  4412.  October  24,  1912.  Aged  thirty-eight  years. 
Symptoms — colic,  six  years;  dragging  pain  in  back.  Clinical 
diagnosis — R.  V.  O.;  retroflexion;  cholelithiasis.  Pathological 
diagnosis — gall-stones.  Operation — cholecystostomy;  plastic;  sus- 
pension. Convalescence — normal;  in  hospital  twenty-one  days; 
Postoperative  history — not  traced. 

Gyn.  No.  4416.  October  27,  1912.  Aged  forty-three  years. 
Symptoms — procidentia  uteri;  dragging  pain;  constant  pain  in 
lower  abdomen;  occasional  epigastric  distress  after  meals.  Clinical 
diagnosis — R.  V.  O.;  chronic  appendicitis;  retroversion;  chole- 
lithiasis. Pathological  diagnosis — chronic  appendicitis;  gall-stones. 
Operation — cholecystotomy;  plastic;  suspension;  appendectomy. 
Convalescence — slight  fever;  in  hospital  nineteen  days.  Postopera- 
tive history — recurrence  of  prolapsus;  suffers  greatly  with  indigestion. 

Gyn.  No.  4460.  November  18,  1912.  Aged  fifty-four  years. 
Symptoms — indigestion  for  eight  years;  left-sided  pain;  colic  for 
five  weeks.  Clinical  diagnosis — myoma  uteri ;  right  salpingo-oophor- 
itis;  cholelithiasis.  Pathological  diagnosis — fibromyoma  uteri; 
right  tubo-ovarian  cyst;  gall-stones.  Operation — hysterectomy; 
conservation  of  left  ovary;  cholecystostomy.  Convalescence — one 
attack  of  colic  on  twentieth  day;  in  hospital  twenty-four  days. 
Postoperative  history — complete  cure;  has  slight  menopausal 
symptoms. 
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Gyn.  No.  4538.  January  12,  1913.  Symptoms — upper  abdominal 
distress  for  tvv-o  years.  Clinical  diagnosis — R.  V.  O.;  retroflexion; 
cholelithiasis.  Pathological  diagnosis  —  gall-stone.  Operation  — 
cholecystostomy;  plastic;  suspension.  Convalescence — normal;  in 
hospital  twenty-one  days.  Postoperative  history — slight  improve- 
ment; recurrence  of  colicky  pains. 

Gyn.  No.  4559.  January  5,  1913.  Aged  twenty-two  years. 
Symptoms — menorrhagia;  lower  abdominal  soreness;  obstinate 
constipation;  "weak  stomach;"  colic  once.  Clinical  diagnosis — 
retroflexion;  cirrhotic  ovaries;  cholelithiasis.  Pathological  diag- 
nosis— chronic  cholecystitis;  gall-stones.  Operation — suspension; 
cauterization  of  ovaries;  cholecystectomy.  Convalescence — super- 
ficial wound  infection;  in  hospital  twenty-nine  days.  Postoperative 
history — returned  March  13,  1913,  complaining  of  profuse  vaginal 
discharge  and  persistent  gastric  irritability;  exceedingly  hysterical; 
no  operation. 

Gyn.  No.  4570.  January  31,  1913.  Aged  twenty-eight  years. 
Symptoms — pain  after  eating,  three  years;  severe  colic  with  jaundice, 
six  months  ago.  Clinical  diagnosis — cholecystitis.  Operation — 
cholecystotomy;  plastic.  Convalescence  —  septic  temperature; 
abscess  evacuated  through  wound  on  twenty-seventh  day;  death 
thirty-first  day. 

Gyn.  No.  4581.  February  11,  1913.  Aged  fifty  years.  Symp- 
toms— irregular,  profuse  menstruation;  indigestion;  flatulence; 
epigastric  pain.  Clinical  diagjiosis — multiple  fibroids;  cholelithiasis; 
adherent  appendix.  Pathological  diagnosis — myoma  uteri;  bilateral 
pyosalpinx;  peri-appendicitis;  cholecystitis;  gall-stones.  Opera- 
tion— hysterectomy;  bilateral  salpingo-oophorectomy;  appendec- 
tomy; cholecystectomy.  Convalescence — wound  infection;  sinus  on 
discharge;  in  hospital  thirty-eight  days.  Postoperative  history — 
great  improvement;  flatulence;  pain  over  incision;  symptoms  of 
menopause. 

Gyn.  No.  4582.  January  11,  1913.  Aged  forty  years.  Symp- 
toms— flatulence  and  nausea,  one  year;  soreness  in  epigastrium. 
Clinical  diagnosis — cholelithiasis;  floating  kidney.  Pathological 
diagnosis — gall-stones.  Operation — cholecystostomy ;  nephropexy. 
Convalescence — normal;  in  hospital  twenty-eight  days.  Postopera- 
tive history — general  improvement  excellent;  slight  indigestion. 

Gyn.  No.  4655.  April  5,  1913.  Aged  thirty-nine  years.  Symp- 
toms— dull  pain  in  right  lower  abdomen;  poor  appetite;  indigestion. 
Clinical  diagnosis — subacute  appendicitis;  chronic  metritis;  chole- 
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lithiasis.  Pathological  diagnosis — myometritis;  obliterative  appen- 
dicitis; chronic  cholecystitis.  Operation — hysterectomy;  bilateral 
salpingectomy;  appendectomy;  cholecystectomy.  Convalescence — 
peritonitis;  death  fourteenth  day. 

Gyn.  Xo.  4696.  April  30,  1913.  Aged  thirty-sLx  years.  Symp- 
toms— pain  in  lower  abdomen  and  epigastrium;  nausea.  Clinical 
diagnosis — R.  V.  O.;  retroflexion;  cholelithiasis.  Pathological 
diagnosis  —  gall-stones.  Operation  —  plastic;  suspension;  chole- 
cystostomy.  Convalescencv — normal;  in  hospital  twenty-six  days. 
Postoperative  history — complete  relief  of  pain  in  epigastrium;  com- 
plains of  constipation. 

Gyn.  Xo.  4808.  July  13,  1913.  Aged  forty  years.  Symptoms— 
colic,  five  months;  constipation;  heartburn;  loss  in  weight.  Clinical 
diagnosis — cholelithiasis;  adherent  appendix.  Pathological  diagnosis 
— chronic  appendicitis;  gall-stones.  Operation — cholecystostomy; 
appendectomy.  Convalescence — old  tubercular  process  in  lung 
became  active;  sinus  on  discharge;  in  hospital  twenty-four  daj's. 
Postoperative  history — complete  cure. 

COMBINED   OPERATIONS  WITHOUT   GALL-BLADDER   SYIMPTOMS. 

Gyn.  X'o.  917.  May  21,  1903.  Aged  sixty  years.  Symptoms — 
dysuria;  weakness  and  malnutrition.  Clinical  diagnosis — twisted 
ovarian  cyst;  cholelithiasis.  Pathological  diagnosis  —  bilateral 
papillomatous  cysts  of  ovaries.  Operation — cholelithotomy;  hys- 
terosalpingo-oophorectomy .  Convalescence — normal ;  in  hospital 
forty-nine  days.  Postoperative  history — ^well  for  several  years;  died 
ten  years  after  operation;  cause  unknown. 

Gyn.  1055.  October  17,  1903.  Aged  thirty-five  years.  Symp- 
toms— pain  in  right  iliac  region;  backache;  constipation.  Clinical 
diagnosis — retroversion;  adherent  appendix;  cholelithiasis;  right 
parovarian  cyst.  Pathologiccd  diagnosis — parovarian  cyst;  gall- 
stones. Operation — appendectomy;  cholelithotomy;  right  cystec- 
tomy; suspension.  Convalescence — normal;  in  hospital  twenty- 
eight  days.  Postoperative  history — two  years  later  had  gall- 
bladder pain  for  one  year;  now  complete  cure. 

Gyn.  Xo  1061.  October  21,  1903.  Aged  forty-three  years. 
Symptoms — abdominal  heaviness  and  enlargement.  Clinical  diag- 
nosis— fibroid  of  uterus;  cholelithiasis.  Pathological  diagnosis — 
fibro-myoma  uteri;  atrophic  endometritis;  Operation — choleli- 
thotomy;   supravaginal    hysterectomy;    right    ovary    conserved. 
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Convalescence — suppuration  of  cervical  stump;  in  hospital  forty- 
eight  days.  Postoperative  history — complete  cure;  except  for  slight 
pain  in  gall-bladder  incision. 

Gyn.  No.  1071.  November  9,  1903.  Aged  forty-five  years. 
Symptoms — abdominal  cyst.  Clinical  diagnosis — right  multilocular 
ovasian  cyst;  cholelithiasis;  intestinal  adhesions.  Pathological  diag- 
nosis— cystadenoma  ovarii;  pseudomucinosum  glandulare.  Opera- 
tion —  cholelithotomy ;  ventrofixation ;  salpingo-oophorectomy . 
Convalescence — urinary  retention;  cystitis;  in  hospital  twenty-eight 
days.     Postoperative  history — not  traced. 

Gyn.  No.  1181.  March  9,  1904.  Aged  fifty  years.  Symptoms — 
metrorrhagia;  menorrhagia;  backache;  incontinence  of  urine. 
Clinical  diagnosis — uterine  fibroid;  cholelithiasis.  Pathological 
diagnosis — fibromyoma  uteri;  atrophic  endometritis;  gall-stones. 
Operation — hysterectomy;  cholelithotomy.  Convalescence — pain  in 
chest  with  slight  fever;  in  hospital  thirty-one  days.  Postoperative 
history — complete  cure  with  exception  of  occasional  headache. 

Gyn.  No.  1840.  June  5,  1906.  Aged  forty-eight  years.  Symp- 
toms— menorrhagia;  pain  in  lower  abdomen  referred  down  right 
leg.  Clinical  diagnosis — sloughing  submucous  fibriod;  cholelithiasis. 
Pathological  diagnosis — myoma  uteri;  chronic  oophoritis;  gall- 
stones. Operation — panhysterectomy;  cholelithotomy.  Convales- 
cence— normal ;  in  hospital  thirty-seven  days.  Postoperative  history — 
not  traced. 

Gyn.  No.  1963.  October  18,  1906.  Aged  thirty-six  years. 
Symptoms — pain  in  back,  shooting  down  thighs;  cold  feet;  tingling; 
frequency  of  urination;  menorrhagia.  Clinical  diagnosis — uterine 
fibroid;  cholelithiasis.  Pathological  diagnosis — fibromyoma  uteri; 
gall-stones.  Operation  —  hysterectomy;  conservation  of  right 
ovary;  cholelithotomy.  Convalescence — superficial  wound  infection; 
in  hospital  twenty-five  days.    Postoperative  history — complete  cure. 

Gyn.  No.  2029.  January  3,  1907.  Aged  fifty-one  years.  Symp- 
toms.— prolapsus.  Clinical  diagnosis — complete  prolapsus;  R.  V.  O. 
Pathological  diagnosis — hypertrophied  cervix.  Operation — chole- 
cystotomy;  plastic;  fixation  of  uterus.  Convalescence — normal;  in 
hospital  thirty-three  days.     Postoperative  history — not  traced. 

Gyn.  No.  2162.  !May  12,  1907.  Aged  thirty-five  years.  Symp- 
toms— not  given.  Clinical  diagnosis — retroflexion;  R.  V.  O.; 
lacerated  cervix.  Operation — cholecystotomy;  plastic;  suspension. 
Convalescence — normal;  in  hospital  twenty-two  days.  Postoperaiive 
history — not  traced. 
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Gyn.  No.  2670.  October  6,  190S.  Aged  thirty-nine  years. 
Symptoms — dysuria;  frequency  of  urination.  Clinical  diagnosis — 
myoma  uteri;  cholelithiasis.  Pathological  diagnosis — fibromyoma 
uteri;  glandular  endometritis;  follicular  cyst  left  ovary,  cholecys- 
titis. Operation — hysterectomy;  conservation  right  ovary;  chole- 
cystectomy. Convalescence — slight  prolongation  of  vomiting;  in 
hospital  twenty-three  days.    Postoperative  history — complete  cure. 

Gyn.  No.  2447.  February  28,  1908.  Aged  fifty-two  years. 
Symptoms — hernia  in  left  groin;  backache;  leucorrhea.  Clinical 
diagnosis — R.  V.  O. ;  retroversion;  femoral  hernia;  cholelithiasis. 
Pathological  diagnosis — gall-stones.  Operation — cholecystotomy; 
plastic;  suspension;  herniorrhaphy.  Convalescence — normal;  in 
hospital  twenty-seven  days.  Postoperative  history — complete  re- 
covery. 

Gyn.  No.  2757.  December  5,  1908.  Aged  forty-one  years. 
Syynptoms — pain  in  rectum  and  on  micturition;  abdominal  tumor. 
Clinical  diagnosis — myoma  uteri;  cholelithiasis.  Pathological  diag- 
nosis— fibromyoma  uteri;  gall-stones.  Operation — hysterectomy; 
conservation  right  ovary;  cholecystostomy.  Convalescence  — 
persistent  abdominal  pain,  especially  on  right  side;  in  hospital 
forty-five  days.     Postoperative  history — not  traced. 

Gyn.  No.  2988.  June  21,  1909.  Aged  sLxty-five  years.  Symp- 
toms— bleeding  from  vagina,  two  months.  Clinical  diagnosis — 
myoma  uteri;  cholelithiasis.  Pathological  diagnosis — fibromyoma 
uteri;  bilateral  pyosalpinx;  perioophoritis;  gall-stones.  Operation — 
cholelithotomy;  hysterectomy;  bilateral  salpingo-oophorectomy. 
Convalescence — phlebitis  of  right  leg;  in  hospital  twenty-one  days. 
Postoperative  history — complete  cure. 

Gyn.  No.  3046.  September  14,  1909.  Aged  sixty  years.  Symp- 
toms— swelling  of  abdomen  and  pain.  Clinical  diagnosis — multi- 
locular  ovarian  cyst;  cholelithiasis.  Pathological  diagnosis — 
cystadenoma  ovarii  pseudomucanosum  glandulare;  gall-stones. 
Operation  —  salpingo-oophorectomy ;  cholecystostomy.  Convales- 
cence— normal;  in  hospital  twenty-nine  days.  Postoperative  history 
— complete  physical  recovery;  five  years  later  mind  affected. 

Gyn.  No.  3587.  January  11,  1911.  Aged  forty-eight  years. 
Symptoms  —  menorrhagia;  metrorrhagia.  Clinical  diagnosis  — 
retroflexion;  cholelithiasis.  Pathological  diagnosis  —  interstitial 
endometritis;  gall-stones.  Operation  —  hysterectomy;  salpingo- 
oophorectomy;  appendectomy;  cholecystostomy.  Convalescence — 
normal;  in  hospital  twenty-six  days.  Postoperative  history — not 
traced. 
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Gyn.  No.  3632.  February  16,  1911.  Aged  forty-two  years. 
Symptoms — not  given.  Clinical  diagnosis — umbilical  hernia; 
cholelithiasis;  hemorrhoids.  Pathological  diagnosis — gall-stones. 
Operation — plastic;  herniorrhaphy;  cholecystostomy.  Conval- 
escence— normal;  in  hospital  twenty-one  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  3707.  April  19,  1911.  Aged  forty-three  years.  Symp- 
toms— constipation.  Clinical  diagnosis — tuboovarian  cyst;  mucoid 
appendix;  cholelithiasis.  Pathological  diagnosis — chronic  metritis; 
bilateral  pyosalpinx;  catarrhal  appendix;  gall-stone.  Operation — 
hysterectomy;  bilateral  salpingo-oophorectomy;  appendectomy; 
cholecystostomy.  Convalescence — normal;  in  hospital  nineteen 
days.  Postoperative  history — gastric  condition  excellent;  slight 
pain  in  gall-bladder  incision;  needs  light  laxative;  has  menopausal 
symptoms. 

Gyn.  No.  3764.  June  2,  1911.  Aged  twenty-six  years.  Symp- 
toms— pain  in  lower  abdomen  and  sacrum;  headache;  menorrhagia. 
Clinical  diagnosis — R.  V.  O.;  lacerated  cervix;  retroflexion;  appen- 
dicitis; cholelithiasis.  Pathological  diagnosis — endometritis  cervicis; 
peri-appendicitis;  gall-stones.  Operation — plastic;  appendectomy; 
suspension;  cholecystostomy.  Convalescence — normal;  in  hospital 
twenty-two  days.    Postoperative  history — not  traced. 

Gyn.  No.  3771.  June  11,  1911.  Aged  forty-nine  years.  Symp- 
toms— menorrhagia.  Clinical  diagnosis — uterine  fibroid;  chole- 
lithiasis. Pathological  diagnosis  —  fibromyoma  uteri;  bilateral 
pyosalpinx;  gall-stones.  Operation  —  hysterectomy;  bilateral 
salpingo-oophorectomy;  cholecystostomy.  Convalescence — normal 
in  hospital  twenty-three  days.  Postoperative  history — complete 
cure. 

Gyn.  No.  3811.  July  22,  1911.  Aged  thirty-two  years.  Symp- 
toms— ^pain  lower  abdomen;  heaviness;  several  attacks  of  appen- 
dicitis. Clinical  diagnosis — R.  V.  O.;  retroversion;  cholelithiasis; 
right  cystic  ovary;  chronic  appendicitis;  hemorrhoids.  Pathological 
diagnosis — chronic  appendicitis;  gall-stone.  Operation — chole- 
cystostomy; appendectomy;  suspension;  plastic;  right  oophorec- 
tomy. Convalescvnce — normal;  twenty-nine  days.  Postoperative 
history — no    upper  abdominal   symptoms.     Intense    menorrhagia. 

Gyn.  No.  3837.  August  15,  1911.  Aged  thirty  years.  Syjnptoms 
— sharp  pain  both  sides  of  lower  abdomen;  leucorrhea.  Clinical 
diagnosis — R.  V.  O.;  retroflexion;  cholelithiasis.  Pathological 
diagnosis — chronic    cholelithiasis;    gall-stones.      Operation — chole- 
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cystectomy;  plastic;  suspension.  Convalescence  —  normal;  in 
hospital  twenty-five  days.  Postoperative  history — no  improvement ; 
worse  than  before  operation. 

Gyn.  No.  3983.  December  2,  1911.  Aged  forty-four  years. 
Symptoms — backache;  headache;  dragging  pain  in  pelvis;  menor- 
rhagia.  Clinical  diagnosis  —  chronic  metritis;  cholelithiasis. 
Pathological  diagnosis — adenomyoma  uteri;  bilateral  catarrhal 
salpingitis ;  normal  appendix ;  gall-stones.  Operation — hysterectomy ; 
bilateral  salpingectomy;  appendectomy;  cholecystostomy.  Con- 
valescence— normal;  in  hospital  twenty-two  days.  Postoperative 
history — no  upper  abdominal  symptoms;  patient  is  nervous 
and  complains  of  pain  in  left  side  and  rectum. 

Gyn.  No.  4037.  January  10,  1912.  Aged  thirty-four  years. 
Symptoms — dull  pain  in  right  lower  abdomen  with  swelUng; 
menorrhagia;  constipation.  Clinical  diagnosis — uterine  fibroid; 
cholecystitis;  cholelithiasis.  Pathological  diagnosis — fibromyoma 
uteri;  bilateral  perisalpingitis;  gall-stones.  Operation — hystero- 
mectomy;  bilateral  salpingectomy;  cholecystostomy.  Convales- 
cecen — normal;  in  hospital  twenty-one  days.  Postoperative  history — 
complete  cure. 

Gyn.  No.  4043.  January  13,  1912.  Aged  thirty-three  years. 
Symptoms — pain  in  lower  right  abdomen,  one  year;  acute  pain 
daily  in  this  region.  Clinical  diagnosis — R.  V.  O.;  chronic  appen- 
dicitis; cholecystitis.  Pathological  diagnosis — normal  appendix. 
Operation — plastic;  appendectomy;  cholecystostomy.  Convales- 
cence— normal;  in  hospital  nineteen  days.  Postoperative  history — 
worse  than  before  operation;  periodic  vomiting;  since  1912  has 
lost  her  voice;  hysteric  manifestations. 

Gyn.  4110,  March  5,  1912.  Aged  sixty-two  years.  Symp- 
toms— bloody  vaginal  discharge.  Clinical  diagnosis — myoma  uteri; 
cholelithiasis.  Pathological  diagnosis — adenocarcinoma  of  fundus; 
fibro-myoma  uteri;  gall-stones.  Operation — hysterectomy;  chole- 
cystostomy. Convalescence — normal;  in  hospital  thirty-nine  days. 
Postoperative  history — cured  except  for  sacral  backache. 

Gyn.  No.  4139.  March  28,  1912.  Aged  twenty-six  years. 
Symptoms — pain  in  right  iliac  fossa;  constipation.  Clinical  diag- 
nosis— Lane's  kink  of  ileum;  cholelithiasis.  Pathological  diagiiosis — 
obliterative  appendicitis;  gall-stone.  Operation — appendectomy; 
liberation  of  Lane's  kink;  cholecystotomy.  Convalescence — normal; 
in  hospital  eighteen  days.  Postoperative  history — for  six  months 
had  intense  hyperacidity;  no  pain  in  right  side;  constipation  not 
relieved. 
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Gyn.  No.  4153.  April  8,  1912.  Aged  thirty-five  years.  Symp- 
toms— "abdominal  looseness;"  weakness  in  legs;  menorrhagia ; 
frequent  urination.  Clinical  diagnosis — uterine  fibroid;  choleli- 
thiasis. Pathological  diagnosis — fibro-myoma  uteri;  right  hydro- 
hematosalpinx;  left  hydrosalpinx;  obliterative  appendicitis;  gall- 
stones. Operation — hysterectomy;  bilateral  salpingo-oophorectomy; 
cholecystostomy.  Convalescence — normal;  in  hospital  twenty-eight 
days.  Postoperative  history — great  improvement;  pressure  symp- 
toms in  region  of  rectum. 

Gyn.  No.  4207.  May  11,  1912.  Aged  forty-seven  years.  Symp- 
toms— abdominal  enlargement;  fatigue;  abdominal  cramps;  pro- 
lapsus. Clinical  diagnosis — R.  V.  O.;  uterine  fibroid;  cholelithiasis. 
Pathological  diagnosis  —  fibro-mj'^oma;  gall-stones.  Operation  — 
plastic;  hysterectomy;  bilateral  salpingo-oophorectomy;  chole- 
cystostomy. Convalescence — normal;  in  hospital  twenty-three 
days.  Postoperative  history — general  health  markedly  improved; 
complains  of  surgical  menopause. 

Gyn.  No.  4578.  February  5,  1913.  Aged  forty-three  years. 
Symptzms — menorrhagia  and  metrorrhagia.  Clinical  diagnosis — 
myoma  uteri;  chronic  appendicitis;  cholelithiasis.  Pathological 
diagnosis — fibro-myoma  uteri;  tuberculosis  of  uterus  and  both 
tubes;  peri-appendicitis;  gall-stones.  Operation — plastic;  hysterec- 
tomy; cholecystostomy;  appendectomy.  Convalescence — prolonged 
postoperative  vomiting;  in  hospital  forty-three  days.  Postoperative 
history — complete  cure. 

Gyn.  No.  4588f.  February  13,  1913.  Aged  fortj^-four  years. 
Symptoms — vesical  irritability  and  cystocele;  menorrhagia;  stinging 
pain  in  left  lower  abdomen.  Clinical  diagnosis — R.  V.  O.;  myoma 
uteri;  cholelithiasis.  Pathological  diagnosis — fibromyoma  uteri 
gall-stone.  Operation  —  plastic;  hysterectomy;  cholelithotomy. 
Convalescence — hematoma  and  superficial  infection  of  gall-bladder 
wound;  in  hospital  twenty-five  days.  Postoperative  history — marked 
improvement;  complains  of  recurring  pain  in  gall-bladder  region; 
states  she  was  never  so  well  in  her  life. 
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DISCUSSION 

Dr.  Reuben  Peterson. — In  reality  no  one  has  a  right  to 
open  the  discussion  on  such  a  paper  as  Dr.  Clark's  unless  he 
has  made  a  similar  analysis  of  his  own  cases,  which  would  mean 
that  he  had  devoted  a  great  deal  of  time  to  this  subject.  \Yhen 
I  read  the  announcement  that  Dr.  Clark  was  to  read  a  paper 
on  this  subject  I  thought  I  would  look  up  my  own  cases,  but  I 
soon  found  that  this  could  not  be  done  satisfactorily  in  time  for 
the  meeting,  so  I  must  make  my  report  later. 

I  have  been  palpating  the  gall-bladder  as  a  routine  pro- 
cedure for  the  last  ten  or  twelve  years  when  the  abdomen  was 
opened  for  other  purposees.  Although  I  am  looking  up  all  my 
laparotomy  cases,  both  public  and  private,  most  of  them  have 
been  in  the  University  Hospital,  where  there  is  a  sharply  divided 
line  between  surgical  and  gynecological  patients.  In  other 
words,  when  a  patient  gave  a  history  of  gall-stone  attacks  she 
was  assigned  to  the  surgical  service  even  if  she  had  pelvic 
symptoms  in  addition. 

Roughly  speaking,  I  find  in  about  1000  abdominal  sections  for 
pelvic  lesions  gall-stones  were  present  in  10  to  14  per  cent,  of 
the  cases.  Reviewing  the  histories  after  the  gall-stones  were 
found,  it  was  not  uncommon  to  find  that  gall-stone  symptoms 
had  been  overlooked  by  the  admitting  physician  or  the  his- 
torian. In  other  words  more  exact  knowledge  of  what  con- 
stitutes a  gall-stone  history  or  more  care  in  taking  the  history 
might  have  more  frequently  aroused  suspicion  as  to  the  presence 
of  gall-stones. 

My  cases  may  prove  interesting  from  one  stand-point,  since  I 
have  drained  the  gall-bladder  in  every  instance  where  stones 
were  removed.  At  least  if  I  am  successful  in  ascertaining  the 
after  histories  of  these  patients  it  will  show  the  value  of  this 
operation  in  nearly  a  hundred  cases. 

I  have  had  quite  a  number  of  cases  where  I  did  not  think  it 
advisable  to  remove  the  gall-stones  at  the  same  operation  dur- 
ing which  they  were  discovered,  because  of  the  condition  of  the 
patient  or  for  some  other  reason. 

It  seems  to  me  as  if  gall-stones  were  especially  common  where 
there  is  cancer  of  the  uterus,  but  this  may  not  be  found  true 
when  my  series  is  analyzed. 
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I  have  always  refrained  from  palpating  the  gall-bladder  in  the 
presence  of  inflammatory  disease  of  the  pelvis. 

Unless  one  is  accustomed  to  palpating  the  contents  of  the 
abdomen,  or  if  the  gall-bladder  be  palpated  carelessly,  espe- 
cially in  case  the  bladder  be  distended  with  bile,  gall-stones 
may  easily  be  overlooked. 

I  think  Dr.  Clark  is  to  be  complimented  for  this  splendid 
paper  which  represents  much  time  and  labor. 

Dr.  PHIL.A.XDER  A.  Harris. — ^Yhen  operating  for  gyneco- 
logical troubles,  in  which  the  patients  presented  a  history  of  gall- 
stone disease,  I  have  generally,  at  the  same  time,  operated  for  the 
cure  of  the  disease  in  the  gall-bladder.  It  has  only  now  and  then 
happened,  with  the  hand  introduced  through  the  abdominal 
incision,  that  I  have  discovered  stones  in  the  gall-bladder  which 
were  not  indicated  by  the  patient's  history  as  taken  before 
operation. 

I  am  rather  surprised  to  hear  that  Dr.  Peterson  has  found  gall- 
stones present  in  12  per  cent,  of  the  patients  he  has  palpated 
through  the  abdominal  incision.  Such  a  percentage  or  propor- 
tion seems  very  large  to  me,  for  I  feel  quite  sure  that  I  have  not 
palpated  stones  in  the  gall-bladder  in  as  much  as  5  per  cent,  of 
all  the  cases  thus  tested.  In  making  these  tests  it  has  been  my 
custom  to  exert  gentle  but  persistent  pressure  upon  the  gall- 
bladder until  most  of  the  bile  was  driven  out  of  it  into  the  com- 
mon duct.  Under  such  gentle  but  continued  pressure  the  gall- 
bladder generally  empties,  and  if  thus  carefully  examined,  very 
few  cases  of  cholelithiasis  will  escape  detection. 

I  have  removed  the  gall-bladder  in  at  least  70  per  cent,  of  all 
the  cases  upon  which  I  have  operated  for  gall-stone  disease.  I 
have  repeatedly  effected  cures  by  removing  the  gall-bladder  from 
patients  who  had  not  been  cured  by  the  operation  of  cholecys- 
totomy.  In  some  of  these  cases  I  found  a  stone  or  stones  in  the 
gall-bladder  which  had  undoubtedly  been  overlooked  by  the 
surgeon  who  had  previously  performed  cholecystotomy. 

In  exsecting  the  gall-bladder  the  operation  should  be  thor- 
ough. An  operation  which  leaves  in  the  body  any  part  of  the 
corpus  is  not  an  exsection  of  the  gall-bladder:  it  is  an  ampu- 
tation of  the  cysticus.  In  making  the  dissection  the  corpus 
should  be  followed  until  the  cystic  neck  is  exposed,  at  which 
point  it  should  be  severed. 


366     SURGICAL  INTERVENTION  IN  CHOLELITHIASIS 

Dr.  Harris. — I  have  removed  the  gall-bladder  in  at  least 
70  per  cent,  of  the  cases  on  which  I  have  operated,  something 
less  than  200,  and  I  have  operated  repeatedly  once  or  twice 
in  many  cases  and  on  those  in  which  I  refused  at  first  to  operate 
upon.  I  have  operated  repeatedly  for  failure  to  cure  where 
gall-stones  have  been  removed  and  leaving  the  gall-bladder  in 
place.  My  experience  teaches  me  that  the  thorough  removal  of 
the  gall-bladder  is  good  practice,  and  I  know  now  that  quite 
a  number  of  operators  are  advocating  the  removal  of  the  gall- 
bladder, being  careful  to  take  it  down  close  to  the  common  duct 
and  remove  it  all 

Dr.  John  G.  Clark  (closing):  There  are  several  points 
which  have  been  brought  up  in  the  discussion  which  are  covered 
in  the  paper,  but  were  not  dwelt  upon  because  of  limited  time. 

The  point  noted  by  Dr.  Peterson  with  reference  to  a  history 
of  cholecystitis  or  gall-stones  is  interesting.  It  is  character- 
istic oftentimes  of  the  average  resident  physician,  be  he  ever  so 
well  trained,  that  when  a  case  is  admitted  to  a  gynecological 
service,  he  thinks  he  must  prepare  a  special  history  bearing 
particularly  upon  the  diseases  of  women,  and  may  therefore 
overlook  the  most  obvious  symptoms  in  other  localities.  For 
this  reason  in  our  history  blanks  there  are  special  headings  to 
attract  his  attention  to  any  subsidiary  or  outlying  condition. 
This  furnishes  a  clean-cut  history  of  variations  in  all  abdominal 
organs.  Ten  j^ears  ago,  when  reviewing  our  histories  of 
cholecystitis,  they  were  often  absolutely  vague  upon  many 
important  points,  but  now  we  require  a  thorough  history,  per- 
taining first  to  the  subject  which  is  under  consideration  and 
then  to  correlated  factors. 

The  question  has  been  brought  up  as  to  contra-indications 
to  the  removal  of  gall-stones  when  the  operation  has  been  per- 
formed for  some  other  condition.  This  point  has  been 
elaborated  in  my  paper. 

If  you  ask  me  in  what  proportion  of  pelvic  inflammatory 
cases  do  gall-stones  occur,  I  cannot  answer,  for  I  make  no 
exploration  of  the  upper  abdomen  in  these  cases.  Six  or  seven 
cases  in  our  series  classified  under  inflammatory  lesions  are 
represented  by  hydrosalpinx  or  adherent  ovaries  and  tubes  in 
which  the  acute  process  has  long  since  subsided.  In  the  pres- 
ence of  a  simple  hydrosalpinx  or  chronic  adhesions  of  ovaries 
and  tubes  we  do  not  disturb  these  conditions  if  there  are  symp- 
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toms  of  trouble  in  the  upper  abdomen  until  a  manual  explora- 
tion is  made.  In  our  series  there  were  only  7  out  of  a  total  of 
107  cases  noted  in  association  with  pelvic  inflammatory  condi- 
tions, and  in  no  instance  was  there  pus.  A  second  contra- 
indication is  when  one  is  in  the  midst  of  a  desperate  operation 
as  in  extra-uterine  pregnancy,  with  extravastated  blood  in  the 
peritoneal  cavity,  or  in  any  other  emergency  operation.  A 
query  may  be  raised  as  to  the  case  of  inoperable  carcinoma 
of  the  stomach  in  which  gall-stones  were  removed.  This 
case  requires  an  explanatory  note.  Although  the  carcinoma 
was  inoperable,  the  patient  was  suffering  in  addition  extreme 
pain  from  gall-stone  attacks.  We  at  least  obtained  relief  of 
these  symptoms  from  the  removal  of  the  gall-stones,  and  there- 
fore made  our  patient  more  comfortable. 

My  summary  of  cases  does  not  give  sufficient  data  to  answer 
the  question  as  to  what  proportion  of  major  abdominal  opera- 
tions yield  coincident  cholelithiasis.  I  cannot  answer  that 
question  because  I  am  unable  to  give  offhand  the  number  of 
abdominal  sections  that  were  performed  during  the  period  in 
which  these  cases  have  occurred. 


THE  BEHAVIOR  OF  THE  ABDOMINAL  CUTANEOUS 

REFLEXES  IN  ACUTE  CONDITIONS  WITHIN 

THE  ABDOIMEN  AND  PELVIS 


By  Richard  R.  Smith,  M.D. 
Grand  Rapids,  Michigan 


In  the  clinical  study  of  acute  processes  within  the 
abdomen,  American  surgeons  have  apparently  paid  but 
little  attention  to  the  abdominal  cutaneous  reflexes.  The 
subject  would  seem  to  be  worthy  of  study,  since  these 
reflexes  are  affected  constantly'  enough  when  certain  local 
conditions  exist  to  make  them,  I  believe,  of  some  little  aid 
to  us. 

The  abdominal  cutaneous  reflex  and  its  deportment  in 
certain  diseases  of  the  nervous  sj'stem  is,  of  course,  an  every- 
day matter  with  neurologists,  the  test  having  a  definite 
place  in  the  diagnosis  of  certain  nervous  disorders.  Without 
going  into  detail  they  find  (quoted  largely  from  Miiller 
and  Seidelmann)  that  the  reflexes  fail  or  are  markedly 
diminished  on  the  affected  side  of  the  body  in  spinal  and 
cerebral  hemaplegias  of  various  origin,  and  that  this  symp- 
tom persists  even  after  the  disappearance  of  the  motor 
symptoms.  They  fail  on  both  sides  in  multiple  sclerosis 
and  this  is  an  early  symptom  of  great  value.  They  are 
usually  exaggerated  in  early  cases  of  tabes,  failing  in  late 
cases  or  those  in  which  there  is  anesthesia  of  the  skin  of  the 
abdomen.  The  reflexes  are  retained  in  patients  with  spastic 
paralysis  until  a  late  stage  is  reached,  and  is  a  point  of 
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differential  diagnosis  between  this  disease  and  multiple 
sclerosis.  In  all  nervous  diseases  in  which  there  is  increased 
abdominal  tension  they  are  diminished  or  lacking.  Hysteria 
does  not  abolish  them  even  when  anesthesia  of  the  skin  of 
the  abdomen  exists.  They  have  been  used  also  in  the 
localization  of  spinal  injuries. 

Little  literature  exists,  however,  regarding  this  reflex  in 
connection  with  local  conditions  within  the  abdomen,  though 
European  internists  have  interested  themselves  in  the  matter 
to  some  considerable  extent.  References  to  all  publications 
that  I  could  find  have  been  placed  in  the  bibhography, 
and  some  of  them  are  here  briefly  reviewed. 

Rosenbach  (according  to  Rolleston)  in  1876  was  the  first 
to  call  attention  to  the  importance  of  this  reflex  in  clinical 
medicine,  and  it  has  been  frequently  alluded  to  as  "Rosen- 
bach's  sign." 

Bodon  (in  1898)  called  attention  to  it  in  inflammatory 
conditions  within  the  pelvis.  He  found,  as  a  rule,  that 
pelvic  cellulitis  does  not  affect  the  reflex,  while  with  pelvic 
peritonitis  it  was  lost  or  diminished  on  the  diseased  side. 
He  thought  the  primary  nature  and  source  of  the  inflam- 
matory trouble  might  in  some  cases  be  thus  distinguished 
or  at  least  the  diagnosis  strengthened.  His  opinions  were 
based  upon  a  study  of  nearly  .300  women. 

Probably  the  first  published  studies  of  this  reflex  in 
acute  abdominal  diseases  was  by  Jamin  in  1904.  He  par- 
ticularly emphasized  the  loss  or  impairment  of  the  reflex 
on  the  right  side  of  the  abdomen  in  "perit}-phHtis,"  and 
states  that  the  test  is  here  of  particular  value  because  we 
are  dealing  mostly  with  healthy  young  individuals  with 
active  reflexes.  He  noted  also  a  disturbance  of  the  reflex 
in  gall-stone  colic,  cholecystitis,  and  "acute  swelling  of 
the  liver." 

Rolleston  in  45  cases  of  undoubted  typhoid  fever  found 
the  reflex  diminished  or  lost  in  42.     Of  these  the  reflex 
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was  completely  lost  in  31  and  impaired  to  a  greater  or  less 
degree  in  11. 

Sicard  in  26  cases  of  typhoid  fever  in  older  children  also 
found  a  marked  diminution  or  absence  of  the  abdominal 
reflex  in  22.  In  two  the  involvement  was  transitory  and 
in  two  the  reflexes  were  not  affected  at  all.  He  concludes 
that  the  abdominal  cutaneous  reflexes  are  affected  at  some 
time  in  the  course  of  practically  every  case  of  typhoid  fever, 
the  most  frequent  point  of  involvement  being  the  right 
lower  quadrant. 

Miiller  and  Seidelmann,  in  a  very  comprehensive  article 
on  the  abdominal  cutaneous  reflexes  (one  that  is  well  worth 
reading),  comment  upon  its  behavior  in  acute  surgical 
conditions  within  the  abdomen.  They  say  that  one  may 
regard  it  as  a  fundamental  law  that  all  diffuse  or  local 
diseased  processes  which  take  place  within  the  abdomen  and 
which  cause  a  limited  or  general  increase  of  tension  of  the 
abdominal  musculature  either  weaken  or  prevent  all  or  some 
of  the  abdominal  cutaneous  reflexes  for  the  time  that  such 
increase  of  tension  lasts.  In  distentions  of  the  abdomen 
which  take  place  slowly  through  chronic  disease  and  are 
but  little  painful  they  are  usually  not  disturbed;  for  example, 
those  due  to  circulatory  disturbance,  cancer,  or  chronic 
tuberculosis.  The  same  holds  true  with  small  ovarian 
tumors  and  in  pregnancy  that  is  not  too  far  advanced.  In 
edema  of  the  abdominal  walls  caused  by  heart  or  kidney 
affections,  and  in  intense,  lasting  overdistention,  they  are 
sometimes  weakened,  though  by  no  means  always  so.  After 
evacuation  by  puncture  of  a  large  amount  of  ascites,  and  the 
consequent  relaxation  of  the  walls,  the  reflexes  previously 
present  may  sometimes  temporarily  disappear.  In  affections 
in  which  the  distention  takes  place  more  rapidly  the  abdomen 
is  painful  and  rigidity  is  present,  the  reflexes  are  commonly 
lost,  as  with  acute  peritonitis  or  painful  meteorism,  and 
frequently  in  tj'phoid  fever.     A  one-sided  and,  therefore, 
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significant  disappearance  of  the  cutaneous  reflex  is  seen 
very  commonly  in  acute  inflammatory  local  infections  as 
cause  rigidit}'  with  circumscribed  tenderness  over  the  affected, 
organ.  They  believe  that  under  such  circumstances  the 
loss  of  the  reflex  is  always  acompanied  by  rigidity  and  that 
the  increased  muscle  tension  simply  covers  or  abolishes 
temporarily  the  normal  response.  They  agree  with  Jarmin 
that  the  testing  of  the  abdominal  cutaneous  reflex  in  the 
diagnosis  of  appendicitis  has  a  certain  value.  They  lay 
much  emphasis  on  the  technique  employed  in  order  to 
obtain  reliable  results. 

The  statements  made  in  regard  to  the  abdominal  cutaneous 
reflexes  have  been  in  the  main  true.  There  has  been,  how- 
ever, to  my  knowledge  no  series  of  observations  published 
from  which  we  might  make  a  closer  study  of  the  question 
and  it  was  with  the  idea  of  doing  this  that  I  began  two  years 
ago  to  note  the  response  of  the  reflexes  in  some  of  our  ab- 
dominal cases.  Since  that  time,  besides  a  considerable 
number  of  informal  observations,  I  have  recorded  in  175 
cases  (mostly  of  acute  diseases)  the  reflexes  before  operation, 
and  the  condition  met  with  at  operation  which  followed 
soon  after. 

The  abdominal  cutaneous  reflex  may  be  obtained  in 
practically  all  healthy  individuals  of  both  sexes,  with  certain 
exceptions  that  must  constantly  be  borne  in  mind.  It  is 
uncertain  (it  is  said)  in  children  under  three  years  of  age, 
but  is  very  active  during  childhood  and  adult  life.  As 
life  advances  it  gradually  becomes  weaker  or  is  lost  though 
exceptions  even  in  indi\'iduals  over  sixty  are  plentiful.  In 
those  ■vN'ith  obese  abdominal  walls  it  is  common  to  see  it 
weak  or  absent,  and  the  same  is  true  of  those  whose  walls 
for  any  reason  are  relaxed,  the  most  frequent  one  being 
child  bearing.  Negative  or  weak  responses  in  such  individuals 
as  constitute  these  exceptions,  unless  the  difference  in  a 
certain  section  or  sections  is  very  clear,  therefore  means 
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but  little.  Positiv^e  findings,  however,  have  their  usual 
value.    I  think  this  is  a  point  to  be  specially  emphasized. 

A  word  as  to  the  physiology:  the  centripetal  impulses 
pass  through  the  posterior  horn  of  the  eighth  to  the  twelfth 
dorsal  nerves,  thence  along  the  posterior  columns  to  the 
superior  pyramidal  decussation  and  through  the  middle 
lemniscus  to  the  motor  cortex  of  the  opposite  side,  thence 
centrifugally  along  the  pyramidal  tracts  to  the  cells  in  the 
anterior  horn  of  the  last  four  dorsal  segments.  This  arrange- 
ment common  to  the  skin  reflexes  explains  the  behavior  of 
the  reflex  in  lesions  affecting  the  higher  centres.  The  reflex 
is  apparently'  one  of  the  body  defences,  its  object  being  to 
protect  the  abdominal  organs  against  injury  by  instantly 
making  rigid  the  walls  when  threatened  from  the  outside. 

The  testing  of  the  reflexes  is  very  simple,  takes  but  a 
moment,  and  needs  no  apparatus — points  of  practical 
importance.  Care  is,  however,  necessary  in  order  to  obtain 
reliable  results — a  fact  emphasized  by  various  writers. 
The  abdomen  may  be  divided  into  quadrants — an  upper 
and  lower  one  on  either  side.  Neurologists  have  sometimes 
made  a  division  of  six,  three  on  either  side,  but  four  would 
seem  more  practical  in  testing  for  local  conditions.  I  employ 
any  kind  of  a  blunt  instrument,  usually  the  blunt  end  of  a 
pencil.  If  this  fails  I  sometimes  use  a  pin  drawn  lightly 
over  the  skin.  The  stroke  should  be  full,  rather  light, 
and  not  too  swift.  It  is  applied  in  an  oblique  direction, 
parallel  with  the  line  of  the  groin  and  the  edge  of  the  ribs. 
The  first  stroke  is  apt  to  give  the  strongest  response;  after 
that  it  usually  weakens  or  is  entirely  lost,  a  point  of  im- 
portance when  the  reflexes  are  weak.  One  must  be  careful 
not  to  encroach  upon  territory  supplied  by  another  reflex. 
If  the  reflex  is  present  an  almost  simultaneous  contraction 
of  the  oblique  muscle  or  rectus  (or  both)  takes  place,  which 
when  well  marked  will  pull  the  umbilicus  to  the  side  that 
is  being  tested.    When  weak  a  fleeting  and  slight  depression 
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of  the  wall  only  is  produced.  One  must  see  that  the  muscles 
are  not  wilfully  put  on  tension,  as  it  may  weaken  or  destroy 
the  response.  Again,  if  the  stroke  causes  pain  a  voluntary 
contraction  is  apt  to  take  place  on  that  side  of  the  abdomen 
or  body,  which,  however,  distinctly  follows  the  stroke  and 
will  not  deceive  one  if  he  is  on  his  guard.  Movements  of 
the  fat  must  not  be  confused  with  muscle  contraction,  an 
easy  source  of  error  in  some  cases. 

As  stated  above  the  reflex  is  a  very  constant  one  in  healthy 
young  individuals,  fully  as  much  so  as  the  tendon  reflexes. 
Miiller  and  Seidelmann,  examining  1000  healthy  young 
soldiers,  found  the  cutaneous  reflexes  always  present  with 
but  one  exception.  They  were  all  stripped  and  examined 
in  the  standing  position  and  were  stroked  with  the  blunt 
end  of  a  pencil  (rarely  the  point  of  the  pencil  was  necessary). 
They  found  no  great  difference  between  the  right  and  the 
left  side  under  the  same  technique.  The  same  obtained  in 
2000  healthy  young  women  with  normal  abdominal  walls 
and  apparently  intact  abdominal  organs,  examined  in  the 
ambulatorium  of  their  clinic.  Even  with  fat  or  relaxed 
walls  (for  instance,  after  repeated  child-bearing)  the  reflexes 
seldom  failed,  although  often  weakened  and  hard  to  obtain. 
It  is  well  to  bear  in  mind  that  they  tested  their  subjects  in  a 
standing  position.  It  is  obviously  impossible  to  test  patients 
suffering  from  any  of  the  diseases  under  discussion  in  this 
way.  I  have  sometimes  found  in  young  healthy  individuals 
the  reflex  weak  or  lacking  in  this  or  that  quadrant  without 
assignable  cause — this  is,  however,  exceptional. 

The  largest  group  in  which  we  have  made  this  test  has 
naturally  been  that  of  appendicitis  cases.  We  made  note 
of  the  reflexes  in  86  patients  with  this  disease,  11  of  which 
were  chronic.  In  the  1 1  chronic  cases  here  noted  there  was 
some  involvement  of  the  reflexes  in  5;  3  were  women  who 
had  borne  children ;  1  was  a  man  with  very  obese  abdominal 
walls  who  had  entirely  negative  reflexes;  and  in  1  case 
(a  woman),  there  was  a  negative  reflex  in  the  right  lower 
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quadrant,  for  reasons  unknown.  Except  in  the  last  instances, 
then,  these  reflexes  acted  within  their  ordinary  Hmitations. 
This  does  not  represent  the  total  number  of  cases  operated 
during  the  same  period,  but  I  have  found  the  reflex  so  httle 
affected  in  our  chronic  cases  that  we  made  no  further  record 
of  it. 

There  were  75  cases  of  acute  appendicitis,  with  involve- 
ment of  the  reflex  in  65;  in  10  the  reflexes  were  not  involved. 
The  latter  are  instructive — 3  of  them  were  boys,  with 
rigidity  and  a  well-marked  acute  appendicitis.  In  children 
these  reflexes  are  ordinarily  very  active  and  we  have  learned 
to  be  cautious  in  not  placing  too  much  stress  upon  the 
fact  that  in  any  given  case  they  were  all  present  without 
distinct  difference  in  the  response  in  the  various  quadrants. 
It  is  not  improbable  that  in  these  cases  there  was  a  compara- 
tive diminution.  One  of  these  boys  at  least  left  the  hospital 
with  exceedingly  active  reflexes,  although  they  were  but 
mildly  present  at  the  time  of  operation.  In  this  group  of 
exceptions  were  6  men,  with  a  well-marked  appendicitis, 
(4  with  rigidity  and  2  in  which  this  latter  symptom  was  not 
recorded).  They  all  had  active  reflexes  without  the  distinct 
differences  to  which  alone  we  may  attach  importance  under 
such  circumstances,  and  must  be  regarded  as  exceptions. 

In  the  other  65  acute  cases  (56  under  forty  years  of  age), 
the  reflexes  were  more  or  less  involved.  In  53  of  them 
rigidity  was  recorded  as  also  present.  In  7  the  state  of 
tension  was  not  recorded,  but  we  may  assume  that  in  part 
of  these  at  least  it  was  present.  In  5  the  reflexes  were  in- 
volved, although  there  was  no  rigidity.  The  relationship 
of  diminished  or  lost  reflexes  to  rigidity  is  interesting.  The 
two  are  so  often  present  at  the  same  time  as  to  give  rise  to 
the  opinion  expressed  by  Miiller  and  Seidelmann  that 
physiologically  the  reflex  is  simply  covered  by  the  constant 
muscular  tension  present.  Closer  investigation,  however, 
does  not  always  bear  this  out.  We  find  that,  although 
rigidity  may  be  almost  universally  present  over  the  abdomen. 
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the  Involvement  of  the  reflex  is  frequently  limited  to  the 
area  over  the  lesion — also  with  no  rigidity  that  involved 
reflexes  are  not  very  uncommon. 

The  involvement  consisted  in  a  loss  or  occasionally  a 
marked  diminution,  as  compared  with  the  others,  of  the 
reflex  of  the  right  lower  quadrant.  Very  frequently  the 
involvement  to  some  or  even  all  of  the  others. 

The  extent  to  which  the  reflex  is  involved  is  significant. 
An  involvement  of  the  reflex  of  the  right  lower  quadrant 
has  almost  always  denoted  a  fairly  well  localized  inflamma- 
tory process.  With  further  involvement  (that  is,  an  absence 
of  the  reflex  of  the  upper  right  or  lower  left  quadrant)  the 
inflammation  may  yet  be  fairly  well  circumscribed.  But 
when  all  are  involved  we  have  almost  invariably  found  a 
considerable  extension  from  the  original  seat  of  trouble. 
In  all  severe  extensions  of  the  inflammatory  process  (those 
that  have  been  commonly  designated  as  "general  peri- 
tonitis") all  the  reflexes  have  invariably  been  gone.  When 
other  symptoms  of  appendicitis  have  been  definite  and  we 
have  found  little  involvement  of  the  reflex,  we  have  occasion- 
ally found  the  reason  for  the  same  on  opening  the  abdomen — 
in  such  there  has  been  slight  or  no  involvement  of  the 
peritoneum.  The  appendicitis  has  been  very  mild  or  the 
appendix  has  been  found  to  the  outer  side  and  underneath 
the  cecum,  or  well  down  in  the  pelvis.  The  prognosis  in 
any  given  case  of  appendicitis  is  affected  principally  by  the 
pulse,  condition  of  the  circulation  and  the  local  condition 
present — among  the  latter  the  extent  of  the  involvement 
of  the  reflexes  is  also  important  and  may  with  limitations 
be  depended  upon. 

We  have  noted  the  reflex  in  6  acute  gall-bladder  cases. 
In  these  there  were  no  stones  present,  but  there  was  a  more 
or  less  active  state  of  inflammation.  In  5  of  the  6  rigidity 
was  present  and  the  reflex  of  the  right  upper  quadrant  was 
involved.  In  the  chronic  cases,  with  or  without  stones  (of 
which  we  have,  however,  but  formally  noted  5),  we  found 
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no  involvement  that  could  not  be  accounted  for  by  age  or 
by  flaccid  or  obese  walls.  In  a  number  of  cases  of  acute 
cholecystitis  (unoperated)  we  commonly  found  the  upper 
right  quadrant  involved,  although  no  record  has  been  made 
of  these,  since  they  were  not  verified  by  operation. 

We  noted  the  reflexes  in  10  cases  of  pelvic  inflammatory 
disease  that  were  more  or  less  acute  in  character  and  with 
pus  present  in  all.  None  of  these,  of  course,  were  perfectly 
fresh  cases  in  the  sense  that  we  speak  of  acute  appendicitis, 
but  were  cases  that  were  not  subsiding  satisfactorily  and 
could  not  be  called  chronic.  In  one  other  case  there  was  a 
subacute  exacerbation  of  an  old  chronic  condition,  in  which 
pus  was  found,  that  had  positive  reflexes.  (In  our  more 
chronic  cases,  in  which  record  was  not  always  kept,  there  were 
none  in  which  the  reflexes  were  absent).  The  involvement 
in  these  pelvic  cases  was  quite  uniformly  in  the  lower  quad- 
rant on  both  sides.  In  women  who  have  not  borne  children 
the  disappearance  of  the  reflex  would  have  significance, 
but  it  could  not  be  used  to  distinguish  a  pelvic  inflammation 
from  an  appendicitis.  The  group  is  too  small  to  warrant 
further  conclusions. 

Our  group  of  ectopic  cases  (13  in  number)  is  too  small 
for  any  very  definite  conclusion;  5  of  these  women  had  borne 
children,  and  for  this  reason  little  stress  could  be  placed 
upon  the  involved  reflexes.  In  one  with  rigid  and  distended 
abdomen  the  reflexes  were  also  mildly  present  and  in  all 
the  rest  the  reflexes  were  normal.  I  am  under  the  impression 
from  this  meager  observation  that  an  effusion  of  blood  into 
the  pelvis  and  lower  abdomen  seldom  affects  the  reflexes, 
or  is  less  liable  to  do  so  than  an  inflammatory  process. 

We  have  had  4  cases  of  perforated  gastric  or  duodenal 
ulcer  (all  men),  with  marked  abdominal  rigidity  and  in  which 
the  reflexes  were  totally  lost,  except  in  1  case  they  were 
very  slightly  present  in  the  lower  quadrant  when  seen  three 
hours  after  the  perforation.  Seven  hours  later  the  absence 
of  the  reflexes  was  general. 
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We  have  had  12  cases  of  acute  obstruction  of  the  bowel, 
also  a  group  so  small  as  not  to  warrant  very  definite  con- 
clusions. The  reflexes  were  uninvolved  in  7,  in  4  no  stress 
could  be  placed  upon  the  loss  or  diminution  because  of 
age  or  relaxation.  In  one,  a  boy  of  seven,  there  was  total 
loss  of  reflex — this  must  be  regarded  as  an  exception.  We 
may  tentatively  conclude  from  these  few  cases  that  obstruc- 
tion of  the  bowel  commonly  does  not  affect  these  reflexes. 

We  have  also  had  a  large  group  of  miscellaneous  cases, 
many  of  which  were  acute  or  subacute  in  character,  and 
in  which  we  found  that  the  reflex  varied.  We  have  been 
fairly  safe  in  estimating  that  when  the  reflexes  were  present, 
with  no  abdominal  rigidity,  that  no  very  acute  process 
invading  the  peritoneum  was  present.  Collections  of  pus 
outside  of  the  peritoneum  were  almost  uniformly  attended 
by  normal  reflexes. 

Our  observations  have  led  us  to  the  conlusion  that  the 
abdominal  cutaneous  reflex  has  a  distinct,  though  limited 
value  in  acute  conditions  within  the  abdomen  and  that, 
although  perhaps  not  as  valuable  a  sign  as  rigidity  (or  lack 
of  it),  when  combined  with  other  symptoms,  it  is  of  value  in 
strengthening  our  diagnosis. 

In  younger  people  with  intact  abdominal  walls,  since 
these  reflexes  are  so  constantly  present,  their  involvement 
has  a  particular  significance.  In  older  individuals,  or  those 
with  obese  or  relaxed  walls  (conditions,  of  course,  frequently 
met  with),  the  presence  of  reflexes  has  a  far  greater  signifi- 
cance than  their  absence,  and  we  have  learned  to  place 
but  little  stress  upon  such  absence  in  these  patients.  To 
be  of  value  to  the  surgeon  he  must  not  only  develop  a 
uniform  and  careful  technique,  but  must  study  the  matter 
to  some  extent  in  order  to  make  it  of  practical  value  in 
diagnosis.  To  place  too  much  value  upon  it  would  lead  to 
frequent  error,  as  is  the  case  with  most  of  our  diagnostic 
signs. 
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DISCUSSION 


Dr.  Philander  A.  Harris. — I  think  the  Council  of  the 
American  Gynecological  Society  made  a  slight  error  in  select- 
ing me  to  open  the  discussion  on  the  paper  of  Dr.  Smith,  although 
the  members  of  the  Council  knew  that  I  had  presented  a  paper 
at  the  New  York  meeting  of  the  Society  some  years  ago  on  the 
location  of  pain  in  visceral  disease  and  an  easy  method  of  deter- 
mining it.  Evidently  the  Council  had  that  contribution  in 
mind  when  they  selected  me  to  discuss  this  paper,  but  that 
work  was  quite  different  form  this.  The  work  I  undertook  at 
that  time  was  to  have  patients  coming  in  to  touch  the  centres 
and  areas  of  pain  and  then  have  the  nurse  mark  the  places 
indicated,  and  all  markings  were  transferred  to  the  history 
books,  and  so  in  that  way  we  had  a  perfect  record  of  the  areas 
of  pain  that  patients  complained  of.  This  is  quite  different 
from  the  matter  of  cutaneous  reflexes. 

I  have  been  much  interested  in  Dr.  Smith's  paper,  and  I  am 
sorry  some  neurologist  in  Boston  is  not  here  to  discuss  it.  I 
believe  this  method  of  eliciting  the  reflexes  will  show  something, 
and  I  do  not  think  it  should  be  ignored.  I  think  it  is  up  to 
Dr.  Smith  to  report  further  upon  this  subject,  although  the 
paper  he  has  presented  is  an  excellent  one.  He  has  shown  us 
that  this  cutaneous  reflex  is  synchronized  with  the  other  active 
movements  in  the  case.  I  refer  to  pain,  to  tenderness,  fever, 
and  leukocytosis.  When  a  patient  is  sick  these  things  show,  so 
that  perhaps  this  art  of  testing  and  recording  reflexes  may  be 
added  to  our  criteria  as  an  aid  in  diagnosis. 


COMPLETE    STERILIZATION    OF    THE    SKIN    BY 

lODIN 


J.  Wesley  Bo\'ee,  M.D. 
Washington,  D.  C. 


In  my  paper  read  before  this  Society  at  its  meeting  in 
1911,  practical  skin  surface  sterilization  by  painting  it  at 
a  few  minutes'  interval,  with  two  coats  of  3.5  per  cent,  of 
iodin  crystals  in  95  per  cent,  alcohol  was  attained.  That 
weaker  solutions  of  iodin  were  unreliable  for  this  purpose 
was  also  contended  therein.  Extension  of  the  field  of  appli- 
cation of  this  remedy  to  the  endometrium.  Fallopian  tubes, 
and  peritoneum  has  been  made  in  my  practical  work  since 
1911.  Since  then  others  have  made  bacteriological  investi- 
gations of  the  subject  with  findings,  some  confirming  and 
others  tending  to  disprove,  mine.  Robb^  has  decided  from 
his  bacteriological  work  {loc.  cit.,  p.  327)  that  "Sterilization 
with  tincture  of  iodin  is  not  to  be  relied  upon,  and  should 
be  used  only  when  more  elaborate  forms  of  sterilization  are 
contra-indicated."  He  states  he  has  never  employed  it 
in  his  surgical  work.  This  dictum  may  be  said  to  have  fallen 
on  sterile  soil,  as  iodin  sterilization  is  today  the  usual  method 
and  is  notable  in  such  large  clinics  as  those  of  the  Mayos 
and  Crile,  the  latter  of  whom  works  in  the  same  institution 
with  Robb.  I  dare  say  the  practical  employment  of  this 
method  during  the  past  four  years  has  gained  for  it  such 
preference  that  the  time  for  its  abandonment  is  not  near. 

1  Surg.,  G>Ti.,  and  Obst.,  1913,  xvii,  324. 
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Your  attention  may  reasonably  be  asked  to  the  element  of 
technical  errors  in  bacteriological  work  in  the  way  of  con- 
tamination. Possibly  it  may  offer  a  reason  for  the  marked 
disparity  in  the  bacteriological  findings  already  mentioned. 
Lacking  in  bacteriological  skill,  I  did  not  attempt  that 
portion  of  the  work,  but  contented  myself  with  applying 
the  iodin  and  procuring  the  material  for  skillful  bacteriolo- 
gists. In  my  investigations  previous  to  last  year  the  late 
Dr.  John  S.  Neate,  microscopist  to  the  Army  Medical 
Museum,  did  the  bacteriological  work.  He  was  very  skillful, 
having  been  a  trusted  associate  of  the  late  Walter  Reed 
before,  during,  and  after  the  work  of  the  Yellow  Fever  Board 
in  Cuba,  and  when  doing  this  work  was  actively  engaged  in 
studying  iodin  as  a  germicide  for  the  Army  Medical  Corps, 
and  particularly  as  a  part  of  the  first-aid  package.  Last 
year  hospital  internes,  well  trained  in  bacteriology,  did  the 
work  for  me  in  the  investigations  made  to  determine,  by 
removal  of  the  iodin  before  scrapings  were  made,  whether 
bacterial  growth  was  inhibited  or  destroyed.  These  experi- 
ments will  be  recited  below.  The  bacteriological  work 
done  in  the  experiments  this  year  to  determine  whether 
the  whole  thickness  of  the  skin  was  sterile  after  the  iodin 
method  of  preparation,  was  done  in  the  laboratory  of  the 
George  Washington  University  by  Dr.  J.  B.  Briggs,  Professor 
of  Bacteriology  and  Pathology. 

In  ten  instances  between  May  9  and  June  17,  1913  scrap- 
ings were  made  from  skin  prepared  by  the  alcoholic  solution 
of  iodin  mentioned  (3.5  per  cent.),  and  then  subjected  to 
thorough  scrubbing  with  a  sterile  strong  solution  of  hypo- 
sulphite of  soda  until  the  iodin  color  was  gone,  the  patients 
being  anesthetized  at  the  time  for  operation.  The  technique 
and  findings  were  as  follows: 

The  following  four  specimens  were  used  in  the  test  in  each 
of  the  ten  cases.  (1)  A  small  amount  of  the  solution  of  the 
hyposulphite  was  put  in  a  bouillon  tube  as  a  control ;  (2)  skin 
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scrapings  two  minutes  after  the  application  of  the  second 
coat  of  iodin  were  put  in  some  bouillon  in  tubes;  (3)  same 
as  2,  except  scrapings  were  made  five  minutes  after  the 
second  painting;  (4)  skin  scrapings  from  the  same  field 
after  thorough  washing,  scrubbing  and  decolorizing  by  the 
sterile  hyposulphite  solution. 

Results.  At  the  end  of  five  days'  incubation  the  forty 
specimens  from  the  ten  patients  showed  absolutely  no 
growth. 

In  attempting  to  determine  whether  perfect  sterilization 
of  the  skin  could  be  produced  by  the  painting  with  iodin 
the  following  technique  was  used  in  preparing  the  specimens 
for  the  bacteriologist.  The  skin  was  lightly  painted  twice 
(the  patient  being  anesthetized  for  operation)  with  the 
iodin  preparation  and  a  strip  of  skin  4  x  |  to  1  inches  was 
cut  from  the  median  line  of  the  abdomen,  two  minutes 
after  the  last  coat  was  applied.  This  strip  was  at  once 
dropped  into  a  container  in  which  was  one  quart  of  normal 
salt  solution.  Some  of  the  same  solution  was  previously 
put  into  a  bouillon  tube  as  a  check.  The  tube  and  large 
container  were  taken  to  the  laboratory  and  turned  over 
to  Dr.  Briggs.  In  Case  1  the  iodin  was  of  10  per  cent, 
strength,  but  in  all  of  the  other  11  it  was  the  same  as  I 
have  for  four  years  used  in  surgical  operations,  3.5  per  cent. 
The  interim  between  the  coats  varied  from  sixteen  minutes 
to  ninety-two  minutes  and  the  number  of  experiments 
was  twelve.  In  the  last  five  a  vigorous  culture  of  Bacillus 
subtilis  was  rubbed  into  the  skin,  to  be  removed  thirteen 
to  eighteen  hours  before  its  removal  and  the  area  covered 
with  a  sterile  dressing  until  the  first  coat  of  iodin  was  applied. 
These  specimens  were  all  transported  a  mile  and  not  par- 
ticularly well  wrapped  which  may  in  a  measure  account 
for  the  contamination  of  the  control  solution  in  Cases 
5,  6  and  12  noted  in  Dr.  Brigg's  report,  which  is  here 
given.    I  am  deeply  obligated  to  Dr.  Briggs  for  his  careful 
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and  interested  as  well  as  interesting  bacteriological  work 
here  reported  and  which,  in  reality,  I  am  scarcely  more  than 
reporting  to  you,  or  recording,  by  this  paper.  Dr.  Briggs' 
report  is  as  follows:  Specimens  examined,  12,  between 
January  29  and  March  27,  1914,  all  with  salt  solution 
controls  and  the  last  five  with  subtilis  skin  infection  before 
operation. 

Procedure.  In  all  cases  the  solutions,  either  of  control, 
if  provided,  or  direct  from  the  fluid  containing  the  skin 
strips,  was  dealt  with  as  follows: 

1.  Four  drops  were  removed  with  a  sterile  pipette  and 
inoculated  on  one  agar  slant  and  in  one  tube  of  plain,  1  per 
cent,  dextrose  broth  (2,  8,  12)  from  each  specimen. 

Result.  Scattered  Staphylococcus  albus  colonies  on  agar 
appeared  in  three  cases  (5,  6,  12);  moulds  grew  out  on  the 
second  to  the  fourth  day  in  two  cases  (3,  6) ;  Staphylococcus 
albus  in  broth  (5,  6,  but  not  12)  and  subtilis  (contamination 
from  air?)  in  only  one  (10)  case. 

2.  One  to  three  cubic  centimeters  were  removed  with 
sterile  pipette,  added  to  broth  tubes,  inoculated  with  stock 
Staphylococcus  aureus,  and  incubated. 

Results.     All  positive.     In  the  dilutions  used  the   salt 
solutions  were  not  inhibitive  of  pyogenic  cocci. 
The  skin  strips  were  handled  as  follows : 

1.  A  pea-sized  bit  was  cut  (with  sterile  instruments), 
washed,  drawn  over  agar  slants  or  pour  plates,  and  then 
incubated  (5  cases). 

Results.  No  growth  (1,  3,  5);  a  mucous  type  of  mould 
grew  after  three  days  (probably  a  contamination)  in  Case  2 
scattering  (four  to  six  on  a  slant)  colonies  of  Staphylococcus 
albus  (12). 

2.  A  piece  from  0.5  to  1  cm.  long  was  cut  under  the  usual 
precautions,  slit  up  into  "feathers"  with  scissors  and  dropped 
into  a  tube  (4,  6,  7)  or  flask  (8,  9,  10,  11)  of  broth.  If  there 
was  no  clouding  and  smears  and  hanging  drops  were  negative 
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in  seven  days  the  result  vcas  considered  to  evidence  complete 
sterility. 

Results.  No  growth  (4,  2,  7) ;  no  growth  for  twenty-four 
to  thirty-six  hours,  followed  by  slow  development  of  sub- 
tiUs  (8,  9,  10,  11);  in  9  and  10  secondary  inoculations  into 
fresh  broth  gave  active  growth,  showing  in  flasks  with  skin 
the  subtilis  was  inhibited. 

This  report  shows  that  the  salt  solution  containing  the 
skin  pieces  was  not  inhibitory  to  bacterial  growth;  that  the 
skin  was  sterile  in  practically  every  case,  the  few  instances 
of  growi:hs  being  reasonably  attributable  to  contamination, 
and  that  the  Bacillus  subtilis  was  killed.  The  spores  of  this 
latter  species  are  known  to  be  remarkably  resistant,  being 
able  to  withstand  a  1  to  1000  solution  of  mercuric  chloride  for 
periods  up  to  one  hour.  This  notable  resistance  prompted 
their  employment  in  this  series  of  experiments.  I  have 
not  been  convinced  that  a  10  per  cent,  alcoholic  preparation 
of  iodin  will  not  destroy  these  spores  in  from  two  to  five 
minutes,  even  when  painted  on  the  skin.  In  fact,  I  am 
inclined  to  believe  the  extent  of  the  germicidal  power  of 
iodin  depends  more  than  a  little  on  the  manner  of  its  applica- 
tion as  well  as  upon  the  strength  of  the  solution  used.  If 
the  coating  be  made  at  first  thick  before  a  thin  one  is  allowed 
to  dry  the  penetration  should  be  deeper  or  the  deep  penetra- 
tion more  perfect.  If  a  thin  coating  is  first  made  the  skin 
recesses  may  be  but  partly  filled  and  when  evaporation  of 
the  iodin  has  occurred  a  thin,  impermeable  barrier  of  iodin 
is  left.  Whether  this  layer  is  free  iodin  or  an  albuminoid 
salt  I  am  not  prepared  to  state  at  this  time.  If  the  latter, 
then  its  removal  from  the  skin  for  technical  purposes  may  be 
much  more  difficult  than  we  would  like.  Turner  and  Catto^ 
in  their  investigations  used  a  watery  solution  (loc.  cit.)  and 
with  that  found  growths  in  but  3  cases  of  32  used.  The 
did  not,  however,  remove  the  iodin  from  the  skin  as  a  pre- 

1  Lancet,  London,  1911,  i,  733. 
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liminary  step  to  their  cultivating  the  skin  pieces  in  nutrient 
broth  for  a  period  of  seventy-two  hours.  This  we  have  done 
in  the  work  herein  recorded  and  feel  we  have  met  the  objec- 
tions raised  on  that  score  by  the  critics  of  our  earUer  work  in 
this  field.  I  expect  later  to  determine  whether  a  preparation 
of  iodin,  stronger  than  used  in  tliis  work,  will  destroy  the 
spores  of  the  subtilis  in  the  skin  recesses. 


lODIN    AS    A    STERILIZING    AGENT    IN    SUPRA- 
VAGINAL HYSTERECTOMY:  WTTH  RE]VLARKS 
UPON  MORBIDITY 


By  I.  S.  Stoot;,  M.D. 
Washington,  D.  C. 


The  low  rate  of  mortality  following  hysterectomy  appears 
to  have  satisfied  the  surgical  mind,  if  we  may  rely  upon  the 
output  of  literature  upon  this  subject.  Since  the  compara- 
tively low  rate  of  5  per  cent,  has  been  attained  by  many 
operators,  and  a  still  lower  rate  by  a  few,  we  note  the  rarity 
of  remarks  upon  the  morbidity'  which  must  still  exist  and 
which  should  be  minimized  if  not  eradicated. 

It  is  unnecessary  to  repeat  or  to  discuss  the  findings  of 
those  claiming  the  absence  of  infective  bacteria  in  the 
uterine  canal.  Everybody  known  that  the  vagina  contains 
many  varieties,  and  some  say  that  these  are  good  enough 
to  penetrate  only  a  short  distance  into  the  cervical  canal. 
However  this  may  be,  all  of  the  hysterectomists  fear  infection 
about  the  stump,  under  the  bladder,  reflexure,  or  between 
peritoneal  folds,  as  after  the  removal  of  an  intraligamentary 
growth.^ 

Our  efficient  secretary,  Dr.  Broun,  has  discussed  this 
subject  in  Amer.  Jour.  Obst.,  New  York,  1901,  xliv,  p.  792, 
and  his  paper  appears  to  be  the  last  word  we  have  been  able 
to  find.    In  this  paper  Dr.  Broun  has  mentioned  the  practice 

1  The  deaths  from  embolism  which  the  writer  has  reported  elsewhere 
occurred  in  patients  with  infection  under  the  flap. 
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in  vogue  at  that  time,  namely,  the  drainage  of  the  cervical 
canal  or  the  space  above  the  cervix  through  the  canal.  In 
common  with  many,  the  writer  also  drained  many  of  his 
cases,  and  with  the  result  that  an  improvement  was  shown 
in  diminished  morbidity.  Every  variety  of  method,  such 
as  gauze  or  tube  drainage,  and  the  removal  of  the  cervix 
was  practised  by  many  to  promote  drainage.  The  writer 
has  always  found  good  results  follow  these  methods.  There 
is  a  very  small  mortality  after  total  hysterectomy  for  fibro- 
myomata,  and  the  practice  of  some  kind  of  drainage  is 
desirable  in  the  absence  of  a  definitely  sterile  field  through 
which  to  make  the  amputation  of  the  uterus. 

With  the  nearly  perfect  results  of  skin  sterilization  we  shall 
not  deal  at  present,  but  the  application  of  iodin  alcohol  to 
the  vaginal  and  uterine  mucosa  has  been  productive  of 
results  which  appear  to  approach  the  ideal.  The  patient 
is  brought  to  the  operating  table  after  the  proper  examination 
has  been  made,  which  shows  her  condition  to  be  satisfactory 
for  operation.  She  is  placed  in  the  lithotomy  position  and  a 
25  per  cent.  (1.75  iodin)  diluted  alcoholic  tincture  of  iodin 
is  applied  over  the  genitals  and  introitus  vaginae.  The 
catheter  is  used  immediately  after  this,  and  a  perineal 
retractor  introduced  into  the  vagina  and  a  volsellum  used 
with  which  to  grasp  the  cervix.  The  cervix  is  dilated  to 
admit  the  conical  nozzle  of  a  2-ounce  glass  syringe.  An 
ounce  of  the  same  25  per  cent,  iodin  alcohol  solution  is  then 
slowly  injected  into  the  cavity  of  the  uterus.  The  fluid 
is  not  allowed  to  remain  as  long,  nor  is  great  force  used  as 
we  have  advised  elsewhere.^  After  the  injection  the  cervical 
canal  should  be  again  gently  dilated  to  make  sure  of  the 
discharge  of  the  excess  of  the  solution.  Every  part  of  the 
vagina  is  exposed  and  the  assistant  who  makes  this  applica- 

1  See  Virginia  Med.  Semi  monthly,  Richmond,  Virginia,  1912-13, 
xvii,  105;  and  Jour.  Amer.  Med.  Assoc,  1913,  Ix,  656,  a  paper  pre- 
pared for  the  Association  meeting  for  1912. 
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tion  to  it  makes  this  feature  of  the  technique  an  important 
one.  The  operation  is  preceded  by  a  second  appHcation  of 
iodin  to  the  skin  over  the  abdomen,  the  first  having  been 
made  before  the  anesthetic  was  given.  After  this  the  opera- 
tion proceeds  as  usual  and  a  final  appHcation  of  the  iodin 
alcohol  is  made  to  the  stump  before  closing  the  flaps  if  there 
is  the  shghtest  intimation  that  infectious  matter  has  been 
handled,  such  as  in  an  appendix,  pus  tube,  etc.  Finally  the 
iodin  solution  is  applied  over  the  closed  abdominal  incision 
before  the  usual  gauze  dressings  are  applied. 


DISCUSSION 


Dr.  "William  E.  Studdiford. — I  would  like  to  ask  one 
question.  Has  Dr.  Stone  in  any  case  in  injecting  iodin  into 
the  uterine  cavity  found  that  it  has  been  forced  through  the 
tubes  into  the  peritoneal  cavity,  and  if  so,  has  it  caused  any 
disturbance? 

The  reason  I  ask  the  question  is  that  it  will  have  some  bearing 
on  a  little  experience  of  my  own:  In  the  course  of  the  winter 
I  attempted  to  have  x-ray  pictures  made  of  the  uterine  cavity, 
and  for  the  purpose  attempted  to  inject  collargol  into  the  uterine 
cavity  in  the  cases  of  movable  retroversion.  My  object  in  get- 
ting the  .r-ray  picture  was  to  note  the  position  of  the  uterus, 
if  I  could  get  suitable  pictures,  and  replace  the  uterus  by  insert- 
ing a  pessary,  and  after  the  second  x-rays  did  not  know  whether 
the  uterus  had  been  raised.  A  small  amount  of  collargol  was 
injected  without  pressure,  and  within  sbc  minutes  of  the  injection 
the  woman  had  a  most  intense  colic,  so  much  so  that  it  was 
necessary  to  give  her  morphin,  and  I  should  say  that  these 
injections  were  made  about  two  hours  previously  to  putting  her 
under  the  anesthetic  for  operation.  On  opening  the  abdomen 
to  my  surprise  I  found  most  of  my  collargol  was  in  Douglas' 
pouch  and  both  tubes  were  filled  with  the  fluid.  I  was  disturbed 
naturally,  but  proceeded  with  the  operation,  and  the  woman 
had  no  unusal  symptoms  and  made  a  perfect  recovery.     I  won- 


3SS        lODIN  IN  SUPRAVAGINAL  HYSTERECTOMY 

dered  if  such  accidents  would  happen  or  have  happened  with 
injections  of  iodin,  and  whether  it  caused  any  bad  results  on  the 
peritoneum. 

Dr.  William  P.  Graves. — In  connection  with  what  has 
been  said  it  may  be  interesting  to  report  Doderlein's  experiments 
described  in  Kiistner's  Handhuch  f.  Gyn'dcologie.  During  the 
performance  of  the  operation  for  hysterectomy,  in  which  the 
tubes  were  not  diseased,  he  had  the  uterus  injected  with  iodin 
and  other  colored  substances.  In  every  case  the  liquid  appeared 
almost  immediately  at  the  fimbriated  ends  of  the  tubes  and 
dropped  into  the  perineal  cavitj'.  It  seems  to  me  that  the 
injection  of  iodin  into  the  uterine  cavity  might  be  a  dangerous 
procedure.  I  have  never  used  the  iodin  injection  and  I  think 
that  the  figures  in  my  series  of  supravaginal  hysterectomies 
would  show  that  it  is  not  necessary.  I  have  these  figures  with 
me,  having  taken  them  down  in  preparing  my  statistics  for  the 
discussion  of  Dr.  Frank's  paper. 

There  were  392  cases  of  supravaginal  hysterectomy  without 
operative  mortality.  One  patient  died  of  typhoid  fever  in  the 
hospital,  but  as  the  typhoid  symptoms  came  on  after  recovering 
from  the  operation  I  have  not  counted  this  as  an  operative  death. 
Of  these  cases  5  had  septic  parametritis :  all  five  operations  were 
for  purulent  pelvic  inflammation  and  were  therefore  septic  to 
start  with.  Of  the  392  cases  there  were  9  of  parametrial  hema- 
toma, which  Dr.  Stone  has  mentioned.  These  parametrial 
hematomata  are  due  to  incomplete  hemostasis  and  are  the 
result  usually  of  careless  technique.  I  consider  the  intra- 
cervical  injection  of  iodin  as  entirely  unnecessary  for  the  success 
of  a  supravaginal  hysterectomy. 

Dr.  Henry  T.  Byford. — I  would  like  to  ask  what  is  sup- 
posed to  be  accomplished  by  the  iodin?  Is  it  merely  to  sterilize 
the  cervix  near  the  point  where  the  incision  is  to  be  made  so 
that  the  operator  will  not  cut  into  a  septic  mucous  membrane? 
If  that  is  all,  the  question  is  whether  it  is  more  harmful  to  the 
patient  to  use  this  injection  with  possible  irritation  of  the  peri- 
toneum than  to  cut  into  a  more  or  less  septic  mucous  membrane. 
I  do  not  think  any  of  us  have  had  any  trouble  with  the  cervix, 
because  when  we  cut  into  it  we  disinfect  it  just  Us  thoroughly 
as  if  it  had  been  previously  disinfected  with  iodin.  If  that  is 
all  we  can  accomplish  by  it,  it  is  a  question  whether  the  means 
would  justify  doing  it. 
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Dr.  Reubex  Peterson. — Dr.  Stone  brings  up  the  inter- 
esting question  of  whether  we  should  or  should  not  sterilize 
the  cervix  with  iodin  before  hysterectomy.  If  this  ought  to 
be  done,  and  clinically  it  shows  it  ought  to  be  done,  it  seems 
to  me  it  is  our  duty  to  do  it  because,  as  he  has  shown,  it  can 
be  done  very  easily,  but  I  think  the  burden  of  proof  is  upon 
Dr.  Stone.  Certainly,  there  cannot  be  very  much  danger  if 
Dr.  Graves  can  report  391  cases  of  hysterectomy  without  mor- 
bidity or  without  mortality.  The  danger  must  be  very  slight, 
and  the  injection  of  iodin  prior  to  the  operation  is  a  time- 
consuming  element  at  least,  so  that  if  we  can  do  away  with  this, 
or  not  employ  it,  it  is  far  better  to  do  so.  Occasionally  I  have 
thought  there  were  times  when  I  may  have  infected  a  patient 
from  a  supravaginal  amputation;  I  was  not  sure  but  that  infec- 
tion might  have  come  from  that  source,  but  in  the  majority  of 
cases  I  think  such  a  procedure  is  unnecessary.  I  do  not  think 
we  are  in  a  position  to  compare  charts  wuth  Dr.  Stone  unless 
we  have  looked  up  the  question  throughly.  We  can  only  gain 
a  general  impression,  and  my  impression  would  not  be  ^•ery 
valuable,  because  long  ago  I  found  out  from  my  own  clinical 
work  that  the  taking  of  temperatures  by  the  mouth  by  the 
ordinary  nurse  was  perfectly  valueless  so  far  as  observations 
were  concerned.  If  3'ou  will  watch  the  ordinary  nurse  take 
the  temperature  by  the  mouth  I  think  you  will  agree  with  me 
that  there  is  a  great  deal  of  imperfection  in  this  method  so  far 
as  accuracy  of  our  records  is  concerned;  whereas  taking  the 
temperature  the  other  way  is  more  or  less  accurate.  I  do  not 
believe  we  will  be  in  a  position  to  discuss  sepsis  following  hys- 
terectomy with  or  without  the  use  of  iodin  unless  these  tem- 
peratures were  taken  more  accurately  than  those  shown  by 
Dr.  Stone. 

Dr.  J.  Wesley  Bovee. — I  would  like  to  say  to  Dr.  Studdi- 
ford  that  practically  all  of  my  work  in  the  pelvis,  is  preceded  by 
sterilization  of  the  vagina  and  uterine  cavity  by  iodin.  If  I  am 
to  do  plastic  work  in  the  vagina,  or  plastic  work  on  the  perineum, 
or  abdominal  work,  or  pelvic  work  transperitoneally,  I  sterilize 
the  genital  tract  as  far  as  the  fimbriated  ends  of  the  tubes  from 
below  with  the  iodin,  and  I  have  been  doing  this  uniformly  for 
two  years  at  least.  I  never  inject  the  uterus  with  iodin  without 
the  patient  being  anesthetized,  and  I  would  expect  really,  if  I 
injected  the  uterine  cavity,  particularly  with  any  degree  of 
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pressure  with  iodin  or  with  collargol,  a  disagreeable  eflFect.  We 
know  the  marked  pain  we  get  from  injecting  the  renal  pelvis 
pelvis  with  collargol.  The  patient  usually  has  a  colic  as  a  result 
of  it. 

As  to  finding  material  in  the  peritoneal  cavity  and  passing 
to  the  Fallopian  tubes,  I  would  call  attention  to  the  fact  that 
he  saw  no  bad  effects  from  it,  and  I  published  my  experience 
two  years  ago  in  this  line  as  to  the  feeling  I  had  at  first  in  finding 
the  peritoneum  or  abdominal  wall  stained  as  we  open  it  and 
find  it  stained  as  with  blood  in  cases  of  ruptured  tubal  preg- 
nancy, and  that  I  watched  patients  with  alarm  and  was  amazed 
to  find  they  did  beautifully.  They  had  no  pain  the  next  morn- 
ing, although  there  was  great  peritoneal  inundation  with  iodin. 
So  that  I  have  come  to  disregard  absolutely  any  effect  upon  the 
pelvic  peritoneum  from  iodin,  considering  it  perfectly  harmless. 
In  many  cases  in  attempting  to  inject  the  Fallopian  tubes  with 
iodin  I  have  failed  to  do  it,  and  have  in  turn,  when  opening  the 
abdomen,  injected  it  thi'ough  the  fimbriated  ends  of  the  tube 
because  I  failed  to  reach  them  through  the  cervix.  I  have  a 
little  mental  reservation  regarding  injection  with  high  pressure, 
I  fear  we  get  a  certain  amount  of  collapse  from  injecting  the 
uterus  under  pressure.  I  think  it  is  the  effect  of  the  sudden 
pressure  in  the  uterus,  the  sudden  distension,  rather  than  the 
chemical  used.  I  think  if  we  were  to  use  sterile  water,  we 
would  produce  the  same  effect.  So  I  am  particular  because 
two  or  three  years  ago  I  had  two  or  three  cases  in  which  I  noticed 
considerable  shock  immediately  after  the  operation  under 
pressure. 

One  does  not  do  supravaginal  amputation  simply  for  fibroids. 
I  am  doing  that  operation  myself  in  cases  of  fibroids  and  pus 
cases  in  which  I  remove  the  cervix.  When  one  gets  into  the 
habit  of  doing  that  it  seems  he  is  lessening  the  dangers  by  get- 
ting rid  of  a  useless  cervix  after  removing  the  body  of  the 
uterus.  I  have  not  examined  my  cases  after  operation  as  care- 
fully as  Dr.  Stone  has  done,  and  I  see  no  occasion  to  do  it.  But 
so  far  as  the  iodin  is  concerned  I  am  an  absolute  devotee  of  it. 
I  think  it  is  better  to  resort  to  sterilization  of  the  parts  in  advance 
rather  than  to  cut  across  an  unclean  field  and  take  chances  of 
sterilizing  it  afterward.  We  know  the  vagina  is  invaded  by 
germs  in  which  there  is  a  lacerated  perineum  with  a  large  open- 
ing.    We  have  germs  coming  in  and  going  out  with  respiration 
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from  the  atmosphere,  and  I  think  it  is  much  better  to  have  the 
tract  sterile  than  in  cases  of  emergency  to  go  into  an  unclean 
field. 

With  regard  to  hemostasis,  I  rely  on  the  Downes'  electro- 
thermic  angiotribe,  as  I  get  better  results  with  it  than  with  the 
use  of  the  ligature. 

Dr.  I.  S.  Stone  (closing  the  discussion). — As  to  the  injec- 
tion of  the  tubes  with  iodin,  the  remarks  of  Dr.  Studdiford 
have  been  answered  pretty  well  by  Dr.  Bovee.  I  wrote  a 
paper  in  1911  or  1912,  and  another  one  in  1913,  in  which  I  went 
over  the  ground  of  injection  the  tubes  through  the  uterus.  I 
have  had  considerable  experience  in  doing  that  in  the  last  eigh- 
teen years. 

As  to  the  possibility  of  working  out  a  scheme  to  photograph 
the  Fallopian  tubes  by  the  injection  of  collargol,  as  Dr.  Studdi- 
ford has  said,  I  never  inject  the  uterus  with  any  pressure  except 
when  the  patient  was  to  be  operated  on  and  the  abdomen 
opened  immediately  afterward,  and  it  is  not  necessary  to  do  so. 
We  do  find  certain  cases  where  it  seems  impossible  to  inject  the 
tubes  themselves  or  to  reach  the  tubes  so  that  we  have  definite 
evidence  of  it. 

Dr.  Graves  is  in  a  class  by  himself.  He  has  a  splendid  record, 
and  while  I  have  reported  a  comparatively  small  number  of 
cases  as  compared  with  him  (about  160  hysterectomies),  my 
mortality  has  been  a  little  less  than  2  per  cent.  It  is  difficult 
to  go  on  without  occasionally  striking  cases  where  it  is  unwise 
to  operate  at  all,  and  that  knocks  down  our  percentage  of  re- 
coveries. I  have  only  lost  cases  from  embolism  where  there  was 
infection  about  the  stump.  I  may  have  had  cases  of  phlebitis 
that  were  not  discoverable;  the  disease  may  have  developed 
behind  the  peritoneum,  and  was  not  manifested  in  the  extremi- 
ties. The  cases  of  embolism  from  infection  about  the  stump 
caused  me  to  be  more  painstaking  in  trying  to  sterilize  the 
uterine  mucosa  before  the  amputation  is  made. 

As  to  Dr.  Byford's  remarks,  the  only  way  infection  is  intro- 
duced is  when  the  uterine  canal  is  opened.  But  you  cannot 
sterilize  the  wound  areas  after  it  is  once  infected  from  the 
uterine  canal;  but  such  contamination  can  be  prevented.  We 
should  strive  to  make  the  amputation  through  a  comparatively 
clean  tract. 
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A  CONSIDERATION  of  the  facts  pertaining  to  the  process 
of  parturition  in  the  human  female  leads  one  to  the  con- 
clusion that  herein  must  lie  one  of  the  disharmonies  of  func- 
tion and  structure  so  elaborated  by  Metchnikoff. 

The  entire  group  of  reproductive  phenomena  should 
naturally  occur  as  a  purely  physiological  cycle,  with  no 
pathological  element  entering  at  any  time,  in  the  case  of  the 
normal  healthy  female. 

This  physiological  cycle  is,  however,  broken  at  two  points 
in  the  usual  normal  pregnancy  (1)  by  the  occurrence  of  the 
toxemia  of  early  pregnancy,  the  nausea  and  emesis  of  the 
first  few  months,  and  (2)  by  the  trauma  and  exhaustion  of 
labor,  due  mainly  to  the  difficult  passage  of  the  fetus  through 
a  bony  canal  not  entirely  adapted  for  its  reception  and 
egress. 

Inasmuch  as  natural  laws,  insofar  as  known,  are  always 
logical,  there  must  be  some  definite  cause  underlying  the 
difficulties  attending  the  birth  of  a  child,  and  in  the  opinion 
of  the  writer  the  existing  disharmony  may  well  be  explained 
by  a  study  of  the  evolution  of  the  pelvis.  In  the  evolution 
of  any  structure  or  group  of  structures  one  is  impressed  by 
the  constancy  of  a  law  which  is,  broadly  expressed,  that 
morphology  always  follows  function,  or  the  anatomy  of  a 
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part  alters  to  suit  a  changed  physiology  with  such  modifi- 
cations as  are  necessary  to  fit  each  part  properly  to  interact 
with  the  other  structures  comprising  the  entire  animal. 

If  this  law  be  applied  to  the  subject  under  discussion  it 
will  be  apparent  that  in  the  development  of  the  present 
type  human  being  two  great  functions  of  the  lower  animal 
form  have  been  widely  changed,  the  assumption  of  the 
upright  position  on  the  part  of  man,  and  the  enormous 
increase  of  intellectual  power,  necessitating  a  change  in  the 
form  of  the  head  to  contain  the  expanded  brain. 

According  to  the  terms  of  the  expressed  law,  such  change 
in  function  would,  of  necessity,  be  followed  by  an  altered 
morphology.  In  the  pelvis  there  must  have  taken  place 
such  changes  as  would  permit  the  trunk  to  be  carried  erect 
and  such  modification  of  the  contour  of  the  cavity  as  would 
allow  the  passage  of  the  enlarged  cranium  of  the  child. 

The  second  clause  of  the  law  becoming  operative  will 
explain  this  seemingly  imperfect  evolution  to  suit  the 
changed  conditions  as  due  to  some  related  necessity  for  the 
fulfilment  of  an  independent  function  of  the  pelvic  girdle. 
All  the  uses  of  this  bony  group  must  therefore  be  examined. 

The  main  functions  of  the  pelvis  are,  five  in  num- 
ber: (1)  to  attach  the  legs  or  hinder  limbs  to  the  trunk; 
(2)  to  furnish  points  of  attachment  and  fulcra  for  the  great 
muscles  which  move  the  limbs,  and,  in  the  case  of  man,  hold 
the  trunk  erect;  (3)  to  provide  egress  and  support  for  the 
terminal  canals  of  the  intestinal  and  urinary  systems;  (4)  to 
provide  for  a  birth  passage;  (5)  to  act  as  a  shelf  and  support 
for  the  abdominal  viscera. 

All  of  these  functions  are  perfectly  served  by  the  archi- 
tecture of  the  pelvis  in  quadrupeds  and  accordingly,  in  these 
forms,  the  disharmonies  of  reproduction  do  not  occur,  in  so 
far  as  they  refer  to  parturition.  As  the  evolution  of  man 
proceeded,  however,  the  structure  of  the  pelvis  with  respect 
to  its  functions  became  modified,  necessity  developing  one 


EDWARD  A.  SCHUMANN  397 

phase  of  its  form  at  the  expense  of  others  until  the  resulting 
construction  may  be  said,  in  man,  to  be  a  mechanical  unit 
so  altered  by  change  in  its  use  as  to  be  more  or  less  imper- 
fect as  concerns  one  important  purpose  of  its  existence,  that 
is,  the  process  of  parturition. 

The  development  of  the  human  pelvis  was  influenced  also 
by  another  fundamental  law  of  evolution:  that  of  natural 
selection. 

It  is  apparent  that  the  earliest  females  of  the  species  were 
or  were  not  able  to  give  birth  to  young  according  as  their 
pelves  had  widened  sufiiciently  or  not,  and  those  who  were 
unable  to  bear,  either  remained  sterile  or  died  in  labor,  with 
the  result  that  all  breeding  was  carried  on  by  the  females 
with  wide  pelves.  Such  a  course  of  events  naturally  rapidly 
bred  out  the  quadruped  type  of  pelvis  in  the  developing  race. 

If  one  were  asked  to  construct  a  pelvis  around  an  ideal 
bony  canal  for  the  passage  of  the  human  fetus,  it  would 
doubtless  take  the  form  of  a  funnel-shaped,  bony  basin,  its 
cavity  corresponding  accurately  to  the  contour  of  the  flexed 
fetal  head,  and  its  segment  of  greatest  contraction  as  short 
as  consistent  with  rigidity  suflicient  to  resist  the  pull  of  the 
great  muscles. 

There  should  be  no  obliquity  of  conformation,  the  bony 
canal  being  at  the  same  height  at  all  points. 

Such  a  passage  would  oppose  no  obstacle  to  the  descent 
of  the  fetus  even  at  its  bony  segment,  where,  by  reason  of 
the  mechanically  perfect  fit  of  the  parts,  the  fetal  head 
would  pass  unhindered,  being  opposed  only  by  the  elastic 
muscles  and  fascia. 

In  this  ideal  pelvis  the  length  of  the  symphysis  would  be 
decreased  as  much  as  compatible  with  the  factor  of  safety, 
the  sacrum  would  be  of  exactly  the  same  length,  the  pro- 
montory would  be  absent,  and  the  pelvic  cavity  in  its 
entirety  would  lie  in  a  plane  horizontal  to  the  long  axis  of 
the  mother  and  fetus,  with  possibly  a  slight  slope  downward 
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anteriorly.  It  is  noteworthy  that  the  pelvis  just  described 
would,  by  reason  of  the  absence  of  all  inclination,  prevent 
the  process  of  internal  rotation  of  the  fetal  presenting  part, 
so  important  a  phase  of  the  mechanism  of  human  parturi- 
tion, but  this  very  process  of  internal  rotation  is  at  best  a 
compromise  on  the  part  of  nature  to  compensate  for  the 
obliquity  of  the  human  pelvis,  necessary  for  the  maintenance 
of  the  upright  position  and  in  itself,  is  not  an  integral  or  even 
mechanically  desirable  method  of  accomplishing  the  object 
in  view. 

Internal  rotation  does  not  occur  among  quadrupeds  and 
first  appears,  in  so  far  as  is  known,  among  the  anthropoid  apes. 

With  regard  to  the  single  purpose  of  acting  as  a  channel  of 
egress  for  the  fetus,  the  ideal  birth  canal  as  described  would 
be  perfect,  but  it  must  be  remembered  that  all  the  func- 
tions of  the  pelvic  girdle,  some  of  them  of  constant,  vital 
necessity,  must  be  considered,  and  that  it  is  the  combination 
of  uses,  the  modification  of  one  detail  to  permit  the  intro- 
duction of  another,  which  has  resulted  in  the  human  type  of 
pelvis  as  it  now  exists. 

In  order  to  well  understand  these  various  alterations  and 
modifications  as  they  occurred,  it  is  essential  to  trace  the 
evolution  of  the  vertebrate  pelvis  in  detail  through  the 
several  animal  groups  in  which  such  structure  is  found. 

The  pelvis  makes  its  first  appearance  in  the  fishes,  in 
which  it  consists  of  poorly  developed,  bony  structures  not 
fixed  in  position.  Only  the  hemapophyseal  portion  of  the 
pelvic  arch  is  developed,  and  is  always  in  connection  with 
the  ventral  fins. 

Fishes  have  isolated  ischia,  which  are  subtriangular,  car- 
tilaginous plates,  supporting  the  fins  by  their  expanded  ends 
and  either  freely  suspended  in  the  muscular  tissue  or 
attached  by  their  narrower  ends  to  the  coracoid  process. 
In  no  fish  is  the  incomplete  pelvic  arch  directly  attached  to 
the  vertebral  column.     (Owen.) 
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In  most  of  the  species  the  pehns  is  represented  by  homo- 
logues  of  the  ischia  alone,  but  in  a  few  Chimeroids  there  are 
found  short,  narrow  processes,  which  extend  above  the  place 
of  articulation  of  the  ventral  fin  and  which  simulate  iliac 
bones  (Fig.  1). 

In  reptiles  the  pelvis  becomes  more  definite  and  the  homo- 
logues  of  the  integral  structures  may  be  distinguished. 

In  the  frog  (rana)  and  the  toad  (bufo)  the  impulse  of  the 
hind  Hmbs  is  appHed  to  the  hindmost  part  of  the  body, 
beyond  the  greatly  lengthened  coccygeal  style,  by  the 
remarkable  backward  prolongation  of  the  iha  which  expand 
and  unite,  forming  a  symphysis  above  the  acetabula. 
Thence  the  impulse  of  the  hmbs  is  transmitted  to  the  short 
and  strong  transverse  processes  of  the  sacrum.  A  pair  of 
commonly  anchylosed  semicircular,  bom^  plates,  the  ischia, 
unite  with  the  iliac  symphysis  to  form  the  lower  half  of  the 
articulation  for  the  femora  (Fig.  2,  a,  b). 

The  Chelonia  (turtles)  offer  an  important  phase  of  pelvic 
evolution,  since  in  them  the  ossa  innominata  retain  through- 
out hfe  the  threefold  character  seen  in  the  human  fetus, 
but  the  relative  value  of  the  separate  bones  is  reversed. 
The  sacrum  is  small  and  from  its  two  centra  short  processes 
converge  and  afford  a  close  ligamentous  attachment  to  the 
proximal  or  upper  ends  of  the  ilia.  These  bones  are  also 
attached  to  the  central  plates  of  the  carapace  which  they 
support  as  stout,  strong  pillars. 

They  shghtly  expand  at  their  acetabular  ends,  when  each 
unites  with  two  other  bones,  the  ischia  and  the  pubes.  A 
short,  slender,  straight  ischium  running  transversely  across 
the  posterior  aspect  of  the  pelvis,  and  a  broad,  expanded 
pubis  very  comparable  to  the  human  ilium,  which  forms  an 
extensive  symphysis  and  affords  strong  ligamentous  attach- 
ment for  the  plastron  as  well  as  a  foundation  for  the  iliac 
pillar  which  supports  the  carapace  (Fig.  3). 

In  the  crocodile,  the  ilium  unites  with  the  posterior  hema- 
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pophysis  to  form  the  acetabulum,  at  the  expense  of  the  pubis, 
thus  repeating  the  articular  character  of  the  coracoid  in 
the  shoulder  girdle,  while  the  long,  slender  pubis,  placed 
anterior  to  the  joint  abuts  against  the  abdominal  sternum. 
The  ilium  is  a  short,  broad  bone  entending  beyond  the  two 
sacral  vertebrse  to  which  it  is  articulated,  and  it  descends 
vertically  to  the  acetabulum,  of  which  it  forms  the  upper 
half. 

The  ischium  develops  a  strong,  bent  process  from  the  fore 
part  of  the  acetabular  end  to  which  the  pubis  is  articulated. 
As  it  descends  and  inclines  inward  it  becomes  flattened 
and  expanded  and  joins  its  fellow  by  an  ischial  symphysis. 
The  slender  pubis  is  directed  forward  and  inward;  no  true 
obturator  foramen  is  defined,  but  a  wide  opening  exists 
between  the  bones  (Fig.  4). 

In  birds  the  coalescence  of  the  vertebrse  to  form  the  sac- 
rum is  carried  to  an  extreme,  a  large  number  of  the  bones 
being  involved,  thirteen  to  seventeen  fusing  in  a  number  of 
the  species. 

Generally  the  large  sacrum  forms  the  entire  pelvic  roof  in 
birds,  the  ilia,  ischia,  and  pubes  being  firmly  attached  thereto 
and  so  converting  the  pelvis  into  one  complex  mass  of  bone. 
The  iliac,  ischiac,  and  pubic  elements  are  developed  as  dis- 
tinct bones,  but  speedily  coalesce  at  their  point  of  junction 
about  the  acetabulum  and  usually  elsewhere. 

The  ilium  in  birds  is  remarkable  for  its  development  in  the 
direction  of  the  axis  of  the  vertebral  column,  extending  its 
connection  with  many  more  segments  than  its  own;  it  is 
accordingly  long  and  narrow  but  thickened  midway,  where 
it  constitutes  the  upper  wall  of  the  acetabulum. 

The  ischium  is  a  long,  narrow  flattened  bone,  thickened 
where  it  forms  the  back  part  of  the  acetabulum,  thinner  and 
broader  as  it  passes  backward  and  generally  placed  parallel 
with  its  fellow. 
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The  pubic  bones  are  directed  backward,  with  usually  a 
convex  curve  outward  and  terminate  freely  or  are  united  to 
the  ischia  above,  the  pelvis  being  an  open  one  as  a  rule. 

The  pelvis  of  birds  differs  from  that  of  cold-blooded  verte- 
brates in  the  greater  number  of  vertebral  segments  entering 
into  its  composition,  and  in  their  bony  confluence.  It 
differs  from  that  of  mammals  by  being  unclosed  by  an 
anterior  symphysis  and  by  the  widely  perforate  acetabulum. 

The  large  size  and  brittle  shell  of  the  egg  are  the  teleo- 
logical  conditions  of  the  open  pelvis  and  the  transference  of 
the  weight  of  a  horizontal  trunk  upon  a  single  pair  of  legs, 
necessitates  an  extensive  union  of  its  segments.  When  the 
legs  require  to  be  pulled  far  and  strongly  back  as  in  diving, 
the  origins  of  the  requisite  muscles  are  extended  far  beyond 
the  centre  of  motion  of  the  limb. 

When  the  bird  walks  or  hops,  using  the  legs  chiefly  in 
grasping  or  perching,  the  pelvis  is  short  and  broad,  espe- 
cially behind;  in  certain  cases  the  breadth  may  exceed  the 
length  (Fig.  5). 

The  form  of  the  pelvis  in  the  preceding  classes,  as  well  as 
in  the  lower  orders  of  mammalia,  plays  no  part  in  the  func- 
tion of  reproduction,  since  in  all  of  these  forms  the  ova  or 
young  are  so  much  smaller  than  the  pelvic  opening  that 
their  passage  is  not  noteworthy.  The  exception  to  this 
generalization  lies  in  birds  which  lay  eggs,  often  of  large 
relative  size.  In  these  animals,  however,  the  pelvis  is  open 
below  and  anteriorly  and  thus  provides  for  the  egress  of  the 
large  product  of  conception. 

The  absence  of  the  symphysis  is  compensated  for,  as  has 
been  described,  by  the  great  size  and  extensive  articulations 
of  the  sacrum. 

It  is  only  when  the  higher  orders  of  mammalia  are 
approached  that  the  pelvic  morphology  becomes  of  impor- 
tance with  respect  to  parturition.  It  is  necessary,  however, 
to  hastily  survey  the  anatomy  in  all  the  vertebrate  forms 
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that  an  orderly  review  of  the  facts  of  pelvic  evolution  may 
be  obtained. 

The  lowest  mammalian  order  is  that  called  Monotremata, 
of  which  the  ornithorynchus  and  the  echidna  are  the  only 
known  representatives.  In  these  animals  the  pehns  re- 
sembles that  of  reptiles  in  the  length  of  time  that  the 
innominate  bones  retain  their  threefold  character. 

In  the  echidna  the  acetabulum  is  perforate  as  in  birds. 

The  entire  pelvis  is  short,  heavy  and  flat;  the  iha  being 
strong,  short,  triangular  bones,  their  beams  expanded  and  a 
trifle  flared  out.  The  ischia  are  also  short,  somewhat  trian- 
gular bones,  their  tuberosities  broad  and  blunt  and  directed 
sharply  backward.  The  pubes  are  of  smaller  size  and  give 
off  two  spinous  processes,  one  notably  long.  The  pubes 
and  ischia  unite  to  form  the  obturator  foramen  and  the  short 
symphysis  which  closes  the  pelvis  anteriorly. 

The  marsupial  bones  are  long,  flat,  triangular  forms  which 
are  attached  along  what  corresponds  to  Poupart's  ligament, 
from  the  sjTnphysis  to  the  spinous  process  of  the  pubes. 
They  are  relatively  long  in  this  order  and  are  directed  for- 
ward and  outward  with  the  animal  in  its  normal  horizontal 
position  (Fig.  6  a,  h). 

The  pehds  of  the  order  ]\Iarsupalia  is  characterized  by 
certain  essential  morphological  peculiarities.  The  entire 
structure  forms  a  rough  triangular  prism,  the  parallel  lateral 
walls  formed  by  the  two  ilia  and  ischia  (which  lie  in  the 
same  plane)  and  by  the  long  symphysis  pubis. 

The  ilia  themselves  are  also  triangular  prisms  in  form, 
with  practically  no  flaring  out  of  their  crests.  One  excep- 
tion to  this  form  occurs  in  the  wombat,  in  which  the  iliac 
bodies  are  considerably  curved  outward  at  their  anterior 
extremities. 

The  ischia  are  hea\y,  angulated  bones,  their  tuberosities 
not  curved  outward  but  maintaining  the  general  prismatic 
form  of  the  pelvis.     The  pubes  are  slender  and  possess  very 
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marked  spines.  The  symphysis  is  a  long  joint,  usually  of  a 
length  about  one-half  that  of  the  entire  pelvis. 

The  sacrum  is  wedge-shaped,  the  promontory  not  marked, 
the  sacro-iliac  joint  possessing  considerable  range  of  move- 
ment in  the  young  animal.  The  marsupial  bones  reach 
their  greatest  development  in  this  order  and  are,  in  form, 
two  flattened,  elongated,  narrow,  bony  plates  which  are 
usually  articulated  with  the  pubis  and  are  firmly  attached 
to  the  pectinate  hgament.  Homologically  these  bones  are 
the  last  pair  of  lumbar  hemapophyses  advanced  to  an  osse- 
ous state.  They  exist  in  both  sexes  and  serve  as  a  point  of 
origin  of  the  pyramidahs  muscle. 

The  essentials  of  the  marsupial  pelvis  are  the  triangular 
outlet,  the  parallel  lateral  walls,  the  outlet  five  or  six  times 
the  size  required  for  the  passage  of  the  fetus,  which  is  very 
small  and  immature;  and  the  presence  of  the  marsupial 
bones. 

The  angle  of  the  true  conjugate  is  about  80  degrees  (Fig.  7, 
a,  b,  c,  d). 

The  order  Rodentia  presents  a  large  variety  of  creatures, 
about  three-fourths  of  the  known  species  of  mammals  being 
included  in  it,  and  in  consequence  the  morphology  of  this 
great  number  of  species  is  exceedingly  diverse.  There  are 
rodents  whose  mode  of  life  requires  limbs  fitted  for  rapid 
running,  others  that  cUmb,  some  that  burrow,  some  that 
leap,  and  a  few  that  progress  by  a  form  of  flight. 

In  the  hares  and  rabbits  the  pelvis  is  relatively  large,  the 
ilia  long  and  flattened  and  having  a  short  sacral  articulation, 
the  joint  being  limited  to  one  vertebra.  The  pubes  are 
long  and  slender,  meeting  to  form  a  long  symphysis  about 
two-fifths  the  entire  pelvic  length.  The  outlet  is  slightly 
ovate  in  section,  or  better  triangular,  the  sides  of  the  triangle 
somewhat  convexly  curved.  The  sacro-iliac  joint  is  freely 
movable,  especially  in  young  animals. 
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In  the  porcupine  (Hystrix  cristata)  (Fig.  9,  a,  b)  the  ilia  are 
truncate,  their  crests  well  widened,  the  sacro-iliac  joint  a 
large  synchondrosis  with  free  motility.  The  pubes  are 
slender  and  long,  forming  a  very  obtuse  angle  with  the  ilia 
and  uniting  into  a  very  narrow  symphysis,  about  one-tenth 
the  entire  pelvic  length.  The  outlet  is  roughly  circular,  the 
anteroposterior  diameter  slightly  longer  than  the  trans- 
verse. The  obturator  foramen  is  very  large,  the  tuberosities 
of  the  ischium  are  prominent  bony  points,  and  the  pelvis  is 
large  and  roomy  throughout.  The  angle  of  the  true  con- 
jugate is  about  70  degrees. 

In  the  guinea-pig  (Cavia  cobayia)  the  pelvis  is  long, 
narrow,  and  laterally  compressed,  the  outlet  being  much 
smaller  than  the  head  of  the  mature  fetus. 

The  ilia  are  long  and  narrow,  the  pubes  slender  and  lying 
almost  parallel  with  the  ilia,  the  symphysis  very  short. 

Prior  to  parturition  the  symphysial  ligaments  become  soft 
and  extensile  and  the  ossa  innominata,  gliding  on  the  sacro- 
iliac joints,  diverge  at  the  symphysis  to  an  enormous  extent. 
After  labor  is  complete  the  symphysial  ligaments  quickly 
undergo  involution  to  their  normal  length  and  the  pelvis 
resumes  its  usual  state. 

The  fetus  of  the  guinea-pig  is  far  advanced  at  birth,  some 
of  the  deciduous  teeth  being  shed  in  utero  (Fig.  11,  a,  h). 

In  those  rodents  adapted  for  a  subterranean  life  the  pelvis 
is  characterized,  as  in  other  burrowing  animals,  by  great 
narrowness,  as  its  only  striking  peculiarity. 

The  rodent  pelvis  is  difficult  to  summarize  morphologi- 
cally, by  reason  of  the  great  diversity  of  form  occurring  in 
the  many  species  of  the  order,  but  it  may  be  said  that  here 
the  pelvis  is  usually  of  a  type  rather  higher  in  the  scale 
than  the  other  structural  characteristics  of  the  order  would 
indicate.  The  outlet  is  more  commonly  ovate  than  rect- 
angular, the  ischia  and  ilia  lie  at  a  more  marked  angle  to 
each  other,  and  the  true  conjugate  forms  a  lesser  angle  than 
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is  common  in  quadrupeds.  The  sacro-iliac  joint  is,  in  gen- 
eral, freely  movable  (Fig.  8,  a,  b,  c). 

The  order  Insectivora,  like  rodentia,  contains  species  fitted 
for  leaping,  burrowing,  swimming  and  flying  as  well  as  for 
ordinary  terrestrial  progression.  The  pelvis  among  these 
animals  is  variable  as  to  form,  but  in  general  is  relatively 
large,  the  saero-iHac  joint  well  marked,  the  symphysis  short 
or  entirely  wanting,  the  pubes  being  separated. 

In  the  hedgehog,  for  example,  the  pelvic  outlet  is  large, 
the  sacrum  narrow,  forming  a  long  articulation  with  the  ilia, 
which  leave  the  spinal  column  at  an  angle  of  about  130 
degrees.  The  symphysis  is  short  and  slight,  the  sacro-iliac 
joint  freely  movable. 

In  the  bats  the  ilia  are  narrow,  subcylindrical  bones, 
firmly  united  to  the  sacrum  and  lying  parallel  to  the  spinal 
column.  The  pubis  is  continued  on  a  line  with  the  ilium  to 
the  symphysis,  which  is  but  slightly  closed  in  the  male  and 
remains  entirely  open  in  most  female  bats.  The  ischia  join 
the  last  sacral  vertebra  and  help  bound  a  sacrosciatic  fora- 
men. The  shallow  acetabula  are  directed  outward  and 
backward. 

The  order  Bruta  is  of  some  especial  interest  from  its  direct 
relationship  with  some  of  the  giant  fossil  mammals,  the 
Megatherium  and  the  Glj^jtodon  groups.  One  family,  the 
armadillos,  are  peculiar  in  that  anchyloses  are  found  in  great 
number  and  in  unusual  regions  among  them.  The  pelvis  is 
formed  of  the  coalescence  of  the  ilia  and  ischia  with  the 
sacrum,  which  is  formed  of  the  fused  eight  sacral  vertebrae, 
which,  rather  than  decrease  in  width  as  the  caudal  appendage 
is  approached,  progressively  grow  wider  to  form  a  long, 
bony  union  with  the  ischia  and  the  pubes.  The  tuberosities 
of  the  ischia  and  a  long,  bony  process  at  the  anterior  por- 
tion of  the  ilia  curve  outward  and  upward,  to  form  firm 
bony  supports  for  the  carapace  with  which  these  animals 
are  invested.     The  pubes  are  long  and  slender  and  unite  in  a 
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very  slight  symphysis.  The  sacrosymphysial  angle  is 
quite  SO  degrees.  No  movement  of  any  pelvic  articulation 
is  possible  and  in  this  respect  the  structure  is  very  com- 
parable to  that  of  birds  (Fig.  10). 

In  the  sloths  and  their  relatives,  the  extinct  mylodon,  the 
pelvis  assumes  a  different  contour.  Here  the  alee  of  the  ilia 
are  flared  out  and  expanded  as  in  a  pelvis  of  the  human  type. 
The  sacroiliac  joint  is  fixed,  the  long  sacrum  being  fused 
with  the  ilia  and  the  ischia.  The  pubes  are  long  and  slender, 
the  symphysis  extremely  short.  The  pelvic  outlet  is  almost 
circular,  quite  so  in  the  ai. 

Among  the  whales,  comprising  the  order  Cetacea,  the 
pelvis  is  but  rudimentary  and  there  is  never  any  evidence  of 
vertebral  confluence  to  form  a  sacrum.  The  pelvic  bones, 
two  in  number,  are  larger  in  males  than  in  females,  and  seem 
to  serve  as  a  point  of  origin  for  the  erector  penis  and  erector 
clitoridis  muscles,  as  their  only  function.  They  are  homo- 
logues  of  the  ischia.  In  Balena  mysticus  there  is  found, 
beside  the  ischium,  a  smaller,  slender,  curved  bone  which 
represents  the  pubes.  The  junction  of  the  two  bones  forms 
a  rudimentary  acetabulum  to  which  is  ligamentously  sus- 
pended a  bone  of  equal  length  to  the  pubes,  but  thicker  and 
terminating  in  a  transversely  extended  convex  surface,  to 
which  is  suspended  a  smaller  rudiment  of  a  tibia.  This  is 
the  most  rudimentary  form  of  limb  appendage  known  in 
mammalia,  and  the  little  bones  forming  it  (8.5  inches  in 
length  in  a  whale  of  28  feet)  are  suspended  beneath  the  last 
two  lumbar  vertebrae,  which  may  thus  be  regarded  as  answer- 
ing to  the  sacral  in  quadrupeds  (Owens)  (Fig.  12,  a,  h). 

In  the  marine  order  Sirenia,  represented  by  the  manatee 
and  the  dugong,  the  hind  Hmbs  are  absent,  as  in  whales,  and 
the  pelvis  is  also  rudimentary.  It  is  formed  by  an  exten- 
sion of  ossification  from  the  pleuropophysis  of  the  second 
lumbar  vertebra,  which  ossification  is  the  homologue  of  the 
ilium.     To  this   is  attached   a  smaller  bone,   the  ischium 
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which  unites  with  its  fellow  of  the  opposite  side,  forming  a 
symphysis  ischii.   There  is  no  evidence  of  a  femur  (Fig.  13). 

The  order  Proboscidse,  the  elephants,  possess  pelvic  char- 
acteristics peculiar  to  themselves.  The  entire  pelvic  girdle 
is  massive  and  strong,  and  lies  directly  vertical  to  the  axis 
of  the  spinal  column,  the  ilia  coming  off  the  sacroiliac  joint 
at  an  angle  of  almost  90  degrees.  The  ilia  are  large,  fan- 
shaped  bones,  their  alse  very  markedly  expanded,  the  ante- 
rior superior  spine  K^ng  at  the  level  of  the  acetabulum. 
They  are  sharply  concave  anteriorly  and  correspondingly 
convex  on  their  posterior  aspect;  the  bodies  are  extremely 
short.  The  ischia  are  short  massive  bones,  their  bodies 
lying  parallel  to  the  direction  of  the  iha,  the  tuberosity  well 
marked.  A  line  drawn  from  the  tuberosity  of  the  ischium 
to  the  middle  of  the  crest  of  the  ihum  would  pass  through 
the  posterior  surface  of  the  acetabulum.  The  pubes  are 
short  and  unite  with  the  ischia  to  form  a  long,  strong  sym- 
physis which  lies  at  an  angle  of  about  30  degrees  mth  the 
vertebral  column.  The  vertical  position  of  the  pehas  is 
largely  due  to  the  very  short  bodies  of  the  ilia;  the  angle  of 
the  true  conjugate  is  less  than  20  degrees.  The  sacro-iUac 
joint  is  long  and  heavy  and  possesses  moderate  movement 
in  young  animals.  The  acetabula  are  directed  directly 
downward  thus  transferring  the  weight  immediately  to  the 
head  of  the  femur.  The  outlet  is  ovate.  In  the  specimen 
examined  the  entire  pelvic  length  was  four  feet,  the  sym- 
physis 18  inches  and  the  true  conjugate  19  inches,  the  trans- 
verse 17.5  inches. 

The  crests  of  the  ilia  were  28  inches  long  (Fig.  14,  a,  b). 

Perissodactyla  is  an  order  of  mammalia  containing  groups 
of  creatures  widely  divergent  as  to  their  external  character- 
istics; for  instance,  the  rhinoceros,  tapir,  and  horse  (Figs. 
15  and  17). 

In  the  rhinoceros  the  pelvis  is  of  good  size  and  directed 
vertically  to  the  vertebral  column.     The  ilia  are  flat,  fan- 
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shaped  bones,  somewhat  concave  posteriorly  but  flat  ante- 
riorly. The  short,  heavy  ischia  form  a  slight  angle  with 
the  ilia,  their  tuberosities  spreading  apart  to  form  a  wide 
pelvic  outlet.  The  symphysis  is  sliort,  the  ischia  playing 
but  a  small  part  in  its  construction.  The  acetabula  are 
directed  outward  and  downward.  The  angle  of  the  true 
conjugate  is  less  than  10  degrees. 

In  the  horse  the  pelvic  constituents  are  much  the  same  as 
in  the  preceding  species,  but  vary  in  the  much  greater  length 
of  the  ihac  bodies,  which  lengthening  greatly  increases  the 
obUquity  of  the  pelvis,  it  making  an  angle  of  about  135 
degrees  with  the  spinal  column  as  opposed  to  almost  90 
degrees  in  the  rhinoceros. 

The  iUa  are  fan-shaped  and  flat,  their  bodies  long  and 
slender.  The  ischia  are  strong  and  straight,  the  pubes  more 
slight,  the  symphsis  a  long  joint  about  one-half  the  entire 
pelvic  length.  The  angle  of  the  true  conjugate  is  about  50 
degrees.  The  sides  of  the  peh'is  are  parallel  to  each  other, 
the  outlet  ovoid.  The  pelvis  of  the  horse  closely  approaches 
that  of  the  ungulates  in  its  general  characteristics  (Fig.  17). 

The  order  Ungulata,  or  Artiodactyla  as  formerly  called, 
presents  among  its  wide  range  of  species,  animals  varying 
greatly  in  their  external  appearance,  though  the  morphology 
of  the  pehds  is  singularly  uniform. 

This  order  contains  the  pachyderms  and  the  ruminants. 

The  hippopotamus  possesses  a  heavy  and  massive  pelvis, 
relatively  large  in  size.  The  sacrum  is  broad  and  fiat,  the 
ilia  with  expanded  alee,  curve  upward  from  the  sacroiliac 
articulation  to  reach  almost  the  level  of  the  sacrum  itself. 
The  iholumbar  angle  is  about  150  degrees.  The  ischia  are 
hea\'y',  their  tuberosities  expanded  into  a  broad  plate  of 
bone.  The  pubes  are  more  slender  and  form  with  the  ischia 
a  strong  symphysis. 

In  the  swine  the  pehis  is  relatively  longer  and  narrower 
than  in  the  hippopotamus,  but  of  the  same  general  character. 
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In  the  ruminant  members  of  the  order  the  pehic  girdle  is 
characteristic.  The  sacrum  consists  of  four  fused  verte- 
brae, their  spines  coalescing  into  a  ridge  or  crest.  The  sacro- 
iliac joint  is  large  but  possesses  free  motion.  The  iliolumbar 
angle  varies  somewhat  but  averages  around  145  degrees. 
The  ilia  have  their  alee  expanded  and  flared  out  somewhat 
anteriorly  (ventrally);  their  bodies  are  long  and  slender, 
with  some  increase  of  bony  tissue  where  they  meet  with  the 
ischia  and  pubes  to  form  the  acetabulum.  The  bodies  of 
the  ischia  He  in  the  same  axis  as  the  ilia;  their  tuberosities 
are  broad  and  expanded,  forming  wide  bony  plates  which  are 
directed  usually  parallel  to  the  caudal  vertebrae.  The 
pubes  are  slender  and  short,  uniting  with  the  ischia  to  form  a 
long,  strong  symphysis  of  two-fifths  the  entire  pelvic  length. 

At  the  posterior  end  of  the  symphysis  the  ischia  are  sepa- 
rated, leaving  a  large,  V-shaped  notch  at  the  posterior  pelvic 
rim,  the  V  bounded  on  each  side  hy  the  tuberosities  of  the 
ischia. 

The  pelvic  outlet  is  almost  rectangular,  the  transverse 
diameter  being  to  the  anteroposterior  as  12  to  19. 

The  lateral  sides  of  the  pelvis  are  nearly  parellel  to  each 
other,  the  outlet  resembling,  in  section,  a  sort  of  square 
trough.  The  obturator  foramen  is  of  good  size  and  the  ace- 
tabula  are  carried  far  backward  by  the  great  length  of  the 
bodies  of  the  ilia  (Fig.  16,  a,  h,  c). 

In  the  Carnivora  the  pelvis  is  fairly  uniform  in  the  several 
species  with  the  exception  of  such  aberrant  forms  as  the 
seals  and  walruses. 

The  lion  may  be  taken  as  a  general  representative  of  the 
order.  Here  the  pelvis  is  relatively  a  rather  small  structure, 
though  very  hea\aly  and  powerfully  made.  The  sacrum 
is  a  wide,  heavy  bone,  consisting  of  three  fused  vertebrae, 
their  spines  separate  and  long.  The  sacro-iliac  joint  is 
strong  and  of  large  size.  The  ilia  are  broad  bones,  shaped 
somewhat  hke  a  paddle  blade,  concave  on  their  external  sur- 
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face  and  lying  almost  parallel  to  each  other,  their  alae  slightly 
divergent.  The  bodies  or  beams  of  the  ilia  are  wide  and 
massive  and  the  growth  of  bone  surrounding  the  acetabulum 
is  markedly  strong  and  solid.  The  iscliia  lie  parallel  to  the 
ilia  and  are  slighter,  their  tuberosities  well  marked  and 
spread  apart  a  little. 

The  pubes  are  short  and  stout,  the  symphysis  a  very  long, 
strong  joint  of  more  than  two-fifths  the  entire  pelvic  length. 
The  rami  of  the  ischia  are  wide,  bony  structures  forming  a 
trough-like  outlet.  The  pelvic  cavity  is  roughly  rect- 
angular, the  outlet  ovate.  The  angle  of  the  true  conjugate 
is  75  degrees.  The  acetabula  are  directed  laterally;  the 
obturator  foramen  is  of  large  size,  the  ischiatic  notch  only 
indicated  by  a  small  spine  (Fig.   19,  a,  b,  c). 

In  certain  species  considerable  variation  from  the  tjpical 
form  occurs. 

In  the  raccoon  the  ischia  are  widely  separated,  a  large  V- 
shaped  opening  appearing  at  the  posterior  end  of  the  sym- 
physis, and  the  pelvis  being  very  flat  from  before  backward. 

In  the  badger  the  symphysis  is  exceedingly  short,  the 
pubes  very  sloped,  the  ischia  flaring  widely  apart. 

The  Pinnipedia,  or  seals,  must  be  grouped  with  the  car- 
nivora  as  they  are  morphologically  of  the  same  type  but 
have  undergone  extensive  structural  modification  to  suit 
their  marine  environment.  In  them  the  pelvis  is  remarkable 
for  the  stunted  development  of  the  ilia  and  the  length  of  the 
ischia  and  pubes.  The  symphysis  is  short  and  feeble  and 
the  symphysial  ligaments  have  the  same  property  of  enor- 
mous elasticity  during  parturition  noted  in  certain  rodents. 

The  general  characteristics  of  the  carnivorous  pelvis  may 
be  summed  up  as  consisting  of  the  long,  strong  symphysis, 
the  parallel  lateral  pelvic  walls,  the  great  sacro-symphysial 
angle,  and  the  marked  separation  of  the  bodies  of  the  ischia. 

The  sacro-iliac  joint  is  in  general  moderately  movable. 

In  the  order  Quadrumana  a  great  change  takes  place  in  the 
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construction  and  the  mechanics  of  the  pelvis.  The  monkeys 
habitually  assume  the  erect  posture  for  varjang  periods  of 
time  and,  as  many  species  are  arboreal  in  their  habits,  and 
spend  much  time  swinging  from  their  hands  in  the  tree-tops, 
the  upright  position  becomes  an  almost  constant  one  among 
these  varieties. 

In  the  lemurs,  a  group  about  which  there  has  been  some 
discussion  among  naturalists,  some  classing  them  with  the 
insectivora,  the  pelvis  is  narrow,  feeble  and  small. 

The  ilia  are  long  and  narrow,  articulating  with  two  verte- 
brae of  the  slender  sacrum.  They  form  an  angle  of  140 
degrees  with  the  lumbosacral  vertebral  axis.  The  slender 
pubes  leave  the  ilia  at  almost  a  right  angle,  forming  a  very 
short,  weak  symphysis.  The  ischia  are  curved,  short,  and 
present  well-marked  tubercles,  and  the  entire  pelvis  bears  a 
strong  resemblance  to  that  of  bats. 

In  the  macaques  the  pelvis  is  long  and  relatively  large,  the 
sacrum  wide  and  wing-shaped,  the  ilia  articulating  with  its 
first  and  slightly  with  its  second  vertebra.  The  joint  is 
short,  the  articular  surface  small.  The  ilia  are  very  long  and 
of  an  oar-blade  shape,  their  anterior  surfaces  curved  sharply 
outward  until  they  occupy  a  plane  almost  horizontal  to  the 
vertical  axis  of  the  animal.  They  make  an  angle  of  160 
degrees  with  the  spinal  column.  The  ischia  lie  almost  in 
line  with  the  iha,  their  large,  expanded  tuberosities  extended 
well  backward  and  widely  separated.  The  pubes  are  long 
and  make  a  right  angle  with  the  ilia;  the  symphysis  is  short, 
about  one-sixth  the  entire  pelvic  length. 

The  acetabula  are  directed  slightly  forward,  a  small  curve 
in  the  body  of  the  ilia  bearing  witness  to  the  upward  pres- 
sure of  the  femora  upon  them. 

The  angle  of  the  superior  strait  is  about  60  degrees;  the 
pelvic  outlet  is  oval,  the  anteroposterior  diameter  greater 
than  the  transverse  (Fig.  20,  a,  h,  c).  The  structure  taken 
as  a  whole  begins  slightly  to  approach  the  human  type. 


412        THE  DYNAMICS  OF  THE  FEMALE  PELVIS 

In  the  chimpanzee  (troglodytes  niger)  a  marked  change 
is  at  once  apparent.  The  sacrum  is  wedge-shaped,  its 
articular  surface  large,  and  occupying  the  bodies  of  three 
sacral  vertebrae.  The  ilia  are  large  and  wide,  their  alse  much 
expanded  and  concave  anteriorly,  causing  the  pelvic  cavity 
to  assume  something  of  the  basin  form.  The  bodies  of 
the  ilia  are  much  shorter,  relatively,  than  in  the  preceding 
species,  the  acetabulum  farther  forward. 

The  ischia  are  stout,  the  tuberosities  flattened,  separated 
and  directed  well  downward.  The  pubes  form  an  angle  of 
about  20  degrees  with  the  ilia ;  the  symphysis  is  short  and  its 
axis  parallel  with  the  lumbosacral  line.  The  obturator 
foramina  are  small,  the  outlet  ovoid,  its  anteroposterior 
diameter  greater  than  the  transverse  one.  The  angle  of  the 
true  conjugate  is  65  degrees.  The  large  sacroiliac  articula- 
tion possesses  but  little  motion  (Fig.  21,  a,  b). 

In  the  gorilla  (Gorilla  gorilla)  the  pelvis  rather  closely 
approximates  the  human  type.  The  sacrum  is  wedge-shaped, 
composed  of  five  fused  vertebrae  and  presents  a  distinct  con- 
cavity anteriorly;  its  articular  surfaces  are  large  and  rough, 
directed  shghtly  backward.  The  alse  of  the  ilia  are  widely 
expanded,  their  crests  forming  a  large  arc,  though  the 
widening  is  almost  entirely  forward  of  the  sacrum  and  not 
behind  it  as  in  the  case  of  man.  The  ilia  are  concave  ante- 
riorly and  convex  posteriorly,  and  form  an  angle  with  the 
spinal  column  of  150  degrees. 

The  pubes  are  directed  forward,  forming  an  angle  of  100 
degrees  with  the  ilia.  The  ischia  are  heavy,  their  tuberos- 
ities massive  and  point  downward ;  the  acetabula  are  faced 
outward  and  slightly  backward.  The  pelvic  contour  is  oval, 
the  anteroposterior  diameter  still  greater  than  the  trans- 
verse, but  the  ratio  much  more  nearly  equal  than  in  any 
preceding  species.  The  angle  of  the  true  conjugate  is  70 
degrees,  the  interpubic  angle  obtuse  (Fig.  22,  a,  h). 

In  man  the  especial  human  characteristics  of  the  pelvis 
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are  most  marked.  The  sacrum  is  a  broad,  wedge-shaped 
bone,  its  anterior  surface  deeply  concave,  its  articular  facets 
relatively  much  larger  than  in  any  other  mammal,  and 
roughly  quadrate  in  form.  The  iUa  are  wider  than  their 
length,  the  great  expansion  of  their  alee  posteriorly,  to  afford 
support  for  the  great  erector  muscles  of  the  trunk,  being  a 
specific  morphological  feature.  The  bodies  or  beams  of  the 
ilia  are  more  curved  inward  than  the  apes,  and  this  fact, 
together  with  the  decrease  in  the  inter  pubic  angle  accounts 
for  the  extension  of  the  transverse  diameter  of  the  pelvis  in 
man  until  it  becomes  considerably  longer  than  the  antero- 
posterior one,  this  being  also  peculiar  to  the  human  species. 

The  pubes  are  short  and  stout,  the  iliopubic  angle  acute; 
the  acetabula  are  directed  outward  and  backward.  The 
ischia  are  short  and  heavy,  their  tuberosities  massive,  con- 
vex, and  extending  along  the  outer  surface  of  the  ischia 
almost  to  the  acetabula. 

The  pelvic  contour  is  oval,  the  greater  diameter  being  the 
transverse;  the  symphysis  is  short  and  flat  and  the  entire 
bony  cavity  of  the  pelvis  is  in  one  plane.  The  angle  of  the 
true  conjugate  is  55  degrees  (Fig.  24) . 

The  fetal  pelvis  differs  from  the  adult  in  many  particulars. 

The  bodies  of  the  ilia  are  much  more  straight,  their  sides 
tending  to  lie  parallel  to  each  other  as  in  quadrupeds.  The 
interpubic  angle  is  more  acute,  leaving  a  slight  tendency  to 
the  triangular  outline  of  the  cavity. 

The  ilia  are  less  expanded  posteriorly  and  the  concavity 
of  the  sacrum  is  less  marked.  It  is  only  when  the  develop- 
mental forces  have  acted  upon  the  pelvis  during  the  years 
of  growth  and  of  bony  coalescence  that  the  ultimate  form 
of  the  human  pelvis  is  fixed  (Fig.  23). 

An  analysis  of  the  course  of  evolution  in  the  mammalian 
pelvis  reveals  the  fact  that  gross  structural  changes  are  not 
marked  throughout  the  quadruped  orders  with  a  few 
exceptions. 
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In  the  order  bruta,  of  which  the  armadillo  may  be  taken  as 
an  example,  there  is  a  distinct  reversion  to  the  avian  type, 
the  fused  sacrum  and  ilia  and  the  general  immobility  of  the 
pelvis. 

In  certain  rodents  the  pelvic  girdle  assumes  a  form  appar- 
ently much  higher  in  the  scale  of  life  than  the  animal  itself, 
but  broadly  speaking  the  quadruped  pelvis  may  be  de- 
scribed as  a  roughly  rectangular  structure,  lying  in  a  gener- 
ally horizontal  plane,  with  a  slight  slope  downward  pos- 
teriorly. The  false  pelvis  is  almost  entirely  wanting,  there 
being  practically  no  part  of  the  bony  tissues  above  the  brim 
with  the  exception  of  the  small  upper  portion  of  the  ilia. 

The  ilia  are  usually  comparatively  long,  narrow  bones, 
their  beams  roughly  parallel,  their  alse  commonly  flared  out, 
but  never  markedly  so,  their  bodies  narrow. 

The  ischia  are  long,  their  bodies  continuous  with  and  in 
line  with  the  ilia,  the  tuberosities  generally  in  the  same 
vertical  plane  as  the  iliac  crests. 

The  symphysis  pubis  is  a  long  joint,  averaging  from  two- 
fifths  to  three-fifths  the  entire  pelvic  length.  The  angle  of 
the  true  conjugate,  from  the  promontory  of  the  sacrum  to  the 
top  of  the  symphysis,  is  much  greater  than  in  man,  70  to  80 
degrees  being  not  infrequent. 

The  increased  length  of  the  symphysis  naturally  causes  a 
wide  variation  between  the  true  and  the  diagonal  conjugate 
diameter.  Whereas  in  man  the  true  conjugate  averages 
11  cm.  and  the  diagonal  conjugate  12.75  cm.,  a  ratio  of  about 
110  to  128;  in  the  lioness  the  true  conjugate  is  11  cm.,  the 
diagonal  22  cm.,  ratio  of  1  to  2.  In  the  deer  the  proportion 
is  as  14  to  26,  in  the  great  kangaroo  10  to  19,  in  the  macaque, 
7  to  10,  and  in  the  gorilla  it  is  as  18  to  22. 

It  will  be  seen  that  in  the  passage  of  the  fetus  under  the 
promontory  of  the  sacrum,  it  meets  with  no  bony  obstacle 
below,  since  the  entire  promontory  lies  anterior  to  the  sym- 
physis and  has  only  soft  tissues  opposite  it.     The  pelvic 
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contraction  ring  begins  only  when  the  fetus  has  passed  under 
the  symphysis  and  becomes  inclosed  within  the  lateral  bony 
walls. 

For  these  reasons  the  true  conjugate  is  in  no  sense  a  meas- 
ure of  the  pelvic  size,  since  the  difficulty  in  passage  lies  in 
the  vertical  dorsoventral  diameter.  The  form  of  the  pelvic 
inlet  is  only  of  importance  so  far  as  it  concerns  the  vertical 
diameter. 

It  follows  that  in  quadrupeds  the  possible  rotation  of  the 
sacrum  on  its  sacro-iliac  joint  is  of  the  greatest  value  both 
in  increasing  the  vertical  diameter  and  by  widening  the 
pelvis  by  a  separation  of  the  iUa. 

This  movement  of  the  sacro-iliac  joint  varies  greatly 
among  different  species  and  is  most  marked  in  young  ani- 
mals during  their  first  delivery.  Later  in  life  the  joint 
becomes  anchylosed. 

The  shape  of  the  pelvic  brim  varies  exceedingly  among  the 
orders  and  species.  In  the  lower  forms,  as  the  kangaroo,  it 
is  of  the  shape  of  a  narrow  triangle;  the  triangular  form 
becomes  more  and  more  widened  as  higher  animals  are 
reached,  until,  the  sides  becoming  more  and  more  concave, 
the  brim  becomes  ovoid  in  the  ungulates,  the  broader  por- 
tion being  above. 

In  all  quadrupeds  the  anteroposterior  (dorsoventral) 
diameter  is  longer  than  the  lateral  one. 

The  size  of  the  pelvic  cavity  varies  not  so  much  wdth  the 
relative  sizes  of  the  particular  animals  as  with  the  number 
and  form  of  the  young. 

It  is  obvious  that  in  uniparous  animals,  as  the  mare,  cow, 
etc.,  where  one  or  at  most  twin  fetuses  are  produced  at  a 
birth,  a  larger  birth  canal  is  required  than  in  multiparous 
animals,  as  the  dog  or  swine,  where  the  young  are  multiple 
and  naturally  of  relatively  smaller  size. 

The  pelvis  in  quadrupeds  is  constantly  subjected  to  great 
forces,  which  must  be  in  equiUbrium  at  all  times. 
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First  there  is  the  thrust  upward,  backward,  and  sUghtly 
inward  of  the  femora  upon  the  acetabula,  this  force  being 
enormously  increased  when  the  animal  is  running  or  leaping. 
To  oppose  this  thrust  there  is  the  sacro-iliac  articulation,  the 
flexible  and  elastic  vertebral  column,  and  the  long,  strong 
symphysis. 

If  the  quadruped  pelvis  be  resolved  into  its  mechanical 
elements,  the  acetabula  will  be  the  point  of  application  of  a 
force  directed  upward,  backward,  and  inward;  the  rami  of 
the  pubes  and  the  ischia,  together  with  the  long  symphysis, 
form  an  almost  rectangular  truss  to  withstand  this  force. 
The  ihum  is  not  permitted  to  bend  inward  by  reason  of  the 
massive  deposits  of  bone  about  the  acetabulum. 

The  strong  superior  sacro-iliac  ligaments  hold  the  ilia 
firmly  in  contact  with  the  sacrum  and,  together  with  the 
^■ide  articular  surface  of  that  bone,  act  to  prevent  undue 
rotation  backward  and  inward  of  the  ilia  upon  the  sacrum, 
when  force  is  applied  at  the  acetabulum. 

The  resultant  action  of  all  these  forces  is  to  maintain  the 
straight-sided,  long  pelvis,  the  symphysis  taking  most  of  the 
leg  thrust,  while  the  sacro-iliac  articulation  acts  as  a  brace 
and,  to  use  a  nautical  term,  a  "preventer  stay"  (Fig.  25). 

The  shock  of  running  and  leaping  efforts  are  not  resisted 
by  the  pelvic  joints  alone,  but  the  whole  vertebral  column 
assists  in  dissipating  the  force  by  alternate  flexion  and  exten- 
sion. A  slight  rotation  of  the  ilia  upon  the  sacrum  does 
occur,  but  the  movement  is  small  in  degree. 

By  a  study  of  the  drawings  of  the  quadruped  pelvis  it  will 
be  seen  that  there  can  be  no  tendency  to  unequal  movement 
of  that  structure,  that  is,  one  side  of  the  pelvis  rotating  with 
the  sacro-iliac  joint  as  a  center  and  a  separation  or  sliding 
movement  of  the  symphysis,  that  articulation  being  of  such 
length  and  strength  as  to  preclude  any  possibility  of  shear- 
ing or  pulling  apart.  The  importance  of  this  fact  will  be 
seen  when  the  forces  involved  in  the  maintenance  of  the 
upright  position  are  studied. 


EXPLANATION  OF  THE  FIGURES. 


In  all  the  drawings  the  same  identification  marks  will  be  used,  as  follows: 

Sa  =  sacrum  cc  =  coccyx 

II    =  ilium  Fe  =  femur 

Is    =  ischium  Ti  =  tibia 

P    =  pubis  ac  =  acetabulum 

Sy  =  symphysis  Fi  =  force  one 

I\I  =  marsupial  bone  F^  =  force  two 


F    =  fin 


FR  =  resultant  of  forces 
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Fig.  I. — Pelvis  of  the  lish.  The  ischia  unite  in  a  symphysis  and  support 
the  ventral  fins. 

Fig.  2. — Pelvis  of  the  frog  (Rana),  a,  anterior  view,  6,  side  view.  The  very 
long  extension  of  the  ilia  take  the  shock  of  the  leap. 

Fig.  3. — Pelvis  of  the  turtle.  The  sacrum  and  ilia  are  below,  the  large  pubes 
above.     The  bone  retains  its  threefold  character. 

Fig.  4. — Pelvis  of  the  crocodile. 

Fig.  5. — Fused  pelvis  of  the  bird. 

Fig.  6. — Pelvis  and  skull  of  the  echidna,     a,  pelvis,  h,  skull. 
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Fig.  7. — PeMs  and  skull  of  marsupial  (Kangaroo,  ilacropus  ruber),  a, 
anterior  \'iew  of  pehas,  b,  side  \'ie\v,  c,  outlet  from  behind,  d,  skull. 

Fig.  8. — Pel\-is  and  skull  of  a  rodent  (Cotia),  a,  anterior  \-iew,  b,  side 
view,  c,  skull. 

Fig.  9. — Pel\-is  and  skull  of  a  rodent  (Porcupine),  a,  anterior  view,  b,  skuU. 

Fig.  id. — Pel\-is  of  an  armadillo  (Das\-pus  6  cinctus),  anterior  ^•iew.  Xote 
the  fused,  Avian  character  of  the  pelvis. 

Fig.  II. — Pelvis  of  the  guinea-pig,  a,  normal,  b,  during  parturition,  showing 
enormous  stretching  of  symphysial  ligaments.     (Modified  from  Owens.) 
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Fig.  12. — Pelvis  of  the  whale  (Balena  mysticus),  a,  side  view,  b,  view  hi 
situ,  showing  relation  to  vertebral  column. 

Fig.   13. — Pelvis  of  the  dugong.     Order  Sirenia. 

Fig.   14. — Pelvis  of  the  elephant,  a,  anterior  view,  b,  side  view. 

Fig.  15. — Pelvis  and  skull  of  the  tapir  (Tapirus  americanus),  a,  anterior 
view,  b,  skull,  c,  side  view. 
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Fig.  i6. — Pelvis  and  skull  of  a  deer  (Rusa  unicolorj,  a,  anterior  view, 
&,  side  view,  c,  skull. 

Fig.   17. — Pelvis  of  a  zebra,  anterior  view. 

Fig.  18. — PeMs  and  skull  of  a  bear  (Ursus  labiatus),  showing  relatively 
small  pelvis  as  compared  with  adult  skull. 

Fig.  19. — Pelvis  and  skull  of  a  lioness  (Felis  leo),  a,  anterior  view,  h,  side 
view,  c,  skull. 
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Fig.  20. — Pelvis  and  skull  of  a  monkey  (Macacus),  a,  anterior  view,  b,  skull, 
c,  side  view.     Xote  changes  in  pelvic  architecture  and  increase  in  facial  angle. 

Fig.  21. — Pelvis  and  skull  of  chimpanzee  (Troglodytes  niger). 

Fig.  22. — Skull  and  pelvis  of  gorilla  (Gorilla  gorilla).  Note  approximation 
to  human  l>pe. 
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Fig.  23. — Pelvis  of  a  human  fetus. 

Fig.  24. — Adult  female  human  pelvis. 

Fig.  25. — Forces  acting  upon  a  quadruped  pelvis.  Fj,  force  along  vertebral 
column  and  sacrum.  F2,  the  opposing  pressure  of  the  femora  upon  the  pelvis. 
FR,  the  resultant  of  the  two  forces  acting  on  the  long  body  of  the  ilium. 

Fig.  26. — The  forces  acting  upon  the  monkey  pelvis.  Fi.  the  push  down- 
ward and  backward  upon  the  sacrum.  F2,  the  opposing  thrust  of  the  femora, 
FR,  the  resultant  force  acting  to  twist  the  body  of  the  ilium  outward  and  forward. 

Fig.  27. — A  diagrammatic  section  through  the  human  pelvis  at  the  sacro- 
iliac articulation.  Fi,  the  force  exerted  by  the  posterior  sacroiliac  ligament, 
pulling  the  posterior  margins  of  the  ilia  together  and  forcing  the  acetabular 
ends  apart,  the  sacrum  acting  as  a  fulcrum.  F2,  the  force  exerted  by  the  push 
of  the  femora  inward.  FR,  the  resultant  of  the  two  forces  acting  on  the  weak- 
est portion  of  the  iliac  body  and  tending  to  curve  it  outward. 

Fig.  28. — Longitudinal  section  through  the  sacroiliac  articulation.  (Modi- 
fied from  Owens.)  Fi,  the  weight  of  the  body  pushing  downward.  Fa,  the 
upward  thrust  of  the  femora.  FR,  the  resultant  of  the  forces,  tending  to  bend 
the  ilia  upward  and  forward  at  their  weakest  portions. 
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As  the  mammalia  grew  in  intellect  and  evolution  pro- 
gressed, the  tendency  to  abandon  the  horizontal  position 
became  more  and  more  marked  until  the  erect  posture  was 
attained  by  man. 

The  condition  of  the  pelvic  dynamics  during  the  transi- 
tion stage  is  well  illustrated  by  the  higher  monkeys.  In 
these  animals  the  habitual  carriage  of  the  body  is  one  of 
about  60  degrees  inclination  of  the  vertebral  column  with  the 
horizon,  and  in  consequence  there  is  distinct  change  in  the 
action  of  the  forces  involved. 

The  weight  of  the  body  presses  the  sacrum  backward  and 
downward,  tending  to  force  the  ilia  apart  and  to  widen  the 
pelvis.  This  force  is  opposed  by  the  upward  thrust  of  the 
femora,  which,  when  the  animal  is  standing,  lie  at  an  angle 
of  about  30  degrees  to  the  long  axis  of  the  pelvis.  The  dis- 
placement of  the  sacrum  downward  is  resisted  by  the  strong 
posterior  sacro-iliac  ligaments  which  are  attached  to  the 
posterior  surface  of  the  body  of  the  ilium.  The  resultant 
action  of  all  of  these  forces  is  to  press  the  acetabula  forward 
of  their  usual  position  in  quadrupeds  by  the  bending  strain 
upon  the  bodies  of  the  ilia  caused  by  the  pressure  of  the 
femora  upward  and  forward,  and  the  push  of  the  sacrum 
downward  and  backward  (Fig.  26). 

These  same  forces  next  tend  to  twist  the  alse  of  the  ilia 
outward  on  their  bodies,  which  are  still  very  long,  so  that  the 
anterior  portion  of  the  alee  are  spread  outward,  the  posterior 
portion  being  firmly  held  by  the  sacro-iliac  ligaments. 

The  pubes  and  the  ischia,  being  pushed  upward  with  the 
acetabula,  form  a  sharp  angle  with  the  bodies  of  the  ilia,  this 
reaching  a  right  angle  in  many  monkeys.  The  symphysis 
being  pushed  upward  is  shortened  and  the  angle  of  the  true 
conjugate  decreased. 

The  result  of  these  changes  in  the  contour  of  the  pelvis 
upon  its  function  as  a  parturient  tract  are  at  once  apparent. 
The  birth  canal  is  growing  shorter  and  the  sacrosymphysial 
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angle  less,  consequently  the  canal  is  developing  into  a  bony 
circuit  having  its  whole  inlet  in  the  same  plane,  through 
which  the  fetal  head  must  pass.  No  longer  is  the  head  well 
beyond  any  obstruction  caused  by  the  promontory  before 
the  sj-mphysis  is  reached,  but  both  walls  of  the  pelvis  are 
reached  at  the  same  time. 

The  lateral  walls  of  the  pelvis  are  still  nearly  parallel  to 
each  other,  though  some  concavity  develops  and  internal 
rotation  is  not  yet  necessary  to  bring  about  molding  of  the 
fetal  head  into  its  birth  passage. 

The  shortening  of  the  symphysis  and  the  effort  of  a  force 
acting  in  line  with  its  articular  surface  as  does  the  pressure 
upward  of  the  femora  in  monkeys,  tends  to  cause  that  side 
of  the  joint  to  which  this  pressure  is  applied  to  sHde  upward 
along  its  fellow  of  the  opposite  side,  the  symphysis  giving 
way.  Such  mishap  is  resisted  by  the  densty  of  the  Hgaments 
composing  the  sacro-iliac  joint  which  hold  the  ilia  firmly 
against  the  sacrum  and  take  the  strain  off  the  symphysis. 
It  follows  that  the  former  articulation  must  be  a  powerful 
one  and  incapable  of  motion  to  any  appreciable  degree. 

With  the  attainment  of  the  erect  position  in  man,  the 
mechanics  of  the  pelvis  were  entirely  altered,  many  new 
problems  presenting  themselves  and  requiring  modifica- 
tions of  architecture  to  make  the  continuance  of  the  upright 
position  practicable. 

The  weight  of  the  body,  which  in  quadrupeds  is  dis- 
tributed between  two  planes  separated  by  the  entire  length 
of  the  trunk,  i.  e.,  the  fore  and  hind  limbs,  is  in  bipeds  carried 
on  one  plane  and  supported  at  but  two  points.  The 
increased  strain  is  great  when  the  animal  is  not  moving,  but 
when  the  shocks  of  motion  are  superadded  the  increase  in 
strain  is  enormous. 

In  man  the  pelvis  must  directly  support  the  entire  weight 
of  the  body,  the  strain  falling  upon  the  sacro-iliac  articula- 
tion, the  substance  of  the  iliac  bodies,  and  the  bony  masses 
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about  the  acetabula.  In  addition  the  pelvis  must  be  firm 
enough  to  offer  rigid  attachment  to  the  powerful  muscles 
which  hold  the  trunk  erect. 

Further,  the  weight  of  the  abdominal  viscera  faUing  into 
its  cavity,  necessitates  a  tense  retaining  tissue  to  be  fastened 
around  the  whole  circumference  of  the  pelvis,  the  tissues 
composing  the  abdominal  walls. 

As  a  result  of  these  requirements,  the  forces  involved 
both  in  the  statics  and  the  dynamics  of  the  human  pelvis 
are  complex  and  interwoven  with  each  other. 

The  ilia  may  be  considered  as  long  bones,  strengthened  by 
the  wide  buttresses  formed  by  the  expanded  alse.  They  lie 
obliquel}'  to  the  body  axis,  pointing  downward,  forward,  and 
outward,  and  are  subjected  to  opposing  forces  acting  in  dif- 
ferent directions  upon  their  two  ends,  the  middle  portion  of 
the  bone  resting  on  the  raised  middle  portion  of  the  articu- 
lar facet  of  the  sacrum,  as  upon  a  fulcrum.  The  forces 
acting,  not  in  the  direction  of  the  axes  of  the  ilia  but  diago- 
nally to  it,  throw  the  greatest  possible  strain  upon  these 
bones. 

The  sacro-ihac  articulation  presents  many  powerful  liga- 
ments to  hold  its  component  structures  in  apposition,  the 
ones  of  greatest  importance  in  determining  the  contour  of 
the  pelvis  being  the  superior  or  posterior  sacro-iliac  liga- 
ments, which  pass  upward  and  outward  from  the  posterior 
rough  portion  of  the  lateral  articulating  surface  of  the  sac- 
rum, to  the  corresponding  portions  of  the  ilia,  between  their 
articular  surfaces  and  the  posterior  processes.  With  this 
conception  of  certain  details  of  the  construction  of  the 
human  peh'is,  the  forces  to  which  it  is  subjected  may  be 
considered. 

The  chief  forces  present  are  two  in  number,  acting  in 
direct  opposition  to  one  another  and  usually  in  equilibrium: 
first,  the  weight  of  the  body  transmitted  vertically  down- 
ward to  the  sacrum  and  through  it  to  the  ilia  by  the  pos- 
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terior  sacro-iliac  ligaments,  just  described;  and  second,  the 
counter-force  exerted  by  the  pressure  upward  and  inward 
of  the  femora  upon  the  acetabulum  and  the  bony  masses 
surrounding  it. 

If  the  action  of  the  downward  force  be  analyzed,  it  w^U  be 
seen  that  as  the  sacrum  tends  to  move  downward  and  to 
rotate  forward  in  the  direction  of  the  spinal  column  (as  evi- 
denced by  the  line  of  the  lumbo-sacral  axis)  a  strong  pull  is 
exerted  upon  these  posterior  sacro-ihac  ligaments,  which, 
being  attached  to  the  posterior  edge  of  the  alse  of  the  ilia, 
tend  to  draw  the  alse  inward,  on  the  articular  facet  of  the 
sacrum  as  a  fulcrum,  and,  in  consequence  to  throw  outward 
the  acetabular  end  of  these  bones.  If  this  force  were  unre- 
sisted the  pehds  would  increase  enormously  in  width,  at  the 
expense  of  the  antero-posterior  diameter,  for  the  pressure 
exerted  by  the  bodj^  weight  far  exceeds  any  tensile  strength 
that  might  be  developed  in  the  tie  beams  of  the  pelvis,  the 
symphysis  pubis  and  the  rami  of  the  pubes  and  the  ischia. 

But  this  force  is  resisted  bj'  one  of  equal  power  and  directed 
upward  and  inward  to  counteract  the  pressure  downward 
and  outward. 

The  scond  force  is  that  applied  by  the  femora  upon  the 
region  about  the  acetabulum.  The  upward  direction  is 
derived  from  the  necessity  for  keeping  the  body  erect,  the 
inward  direction  arising  from  the  pull  of  the  great  muscles 
which  s^\-ing  the  leg  inward  and  which  hold  the  head  of  the 
femur  so  closely  within  the  cotyloid  cavity.  The  resultant 
of  this  upward  and  inward  force  may  be  seen  in  the  direc- 
tion of  the  neck  of  the  femur  and  is  directly  opposite  to  that 
exerted  upon  the  sacrum  (Fig.  27). 

It  must  be  remembered  that  in  the  adult  and  completely 
ossified  pelvis,  even  these  forces  could  not  produce  marked 
changes  in  the  contour  of  the  structure,  but,  acting  as  they 
do  upon  the  growing  bones,  at  a  time  when  the  three  seg- 
ments of  the  ossa  innominata  are  still  separated  by  fibro- 
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cartilage  and  the  entire  osseous  tissue  is  to  a  certain  extent 
plastic,  well-defined  changes  do  occur. 

If  the  action  of  the  forces  upon  the  developing  pelvis  be 
summed  up,  it  becomes  apparent  that  the  iha  are  dragged 
together  at  their  posterior  extremities  and  pushed  apart  at 
their  acetabular  ends.  This  separation  is  resisted  by  the 
push  upward  and  inward  of  the  femora  and,  as  a  resultant 
of  these  two  forces,  the  beams  of  the  ilia  curve  in  a  segment 
of  a  circle  at  their  thinnest  and  weakest  portions,  about  mid- 
way between  the  acetabula  and  the  sacro-ihac  articulation, 
This  bending  of  the  ilia  and  the  thrusting  outward  of  their 
cotyloid  extremities  take  place  more  readily  in  females  than 
in  males  by  reason  of  the  more  fragile  bony  construction,  an 
important  factor  in  the  determination  of  the  characteristic 
changes  noted  in  the  female  pehas. 

By  the  bending  of  the  iUa  the  symphysis  is  drawn  poste- 
riorly closer  to  the  sacrum  and  the  interpubic  angle  (that 
included  between  the  long  axes  of  the  pubes)  is  decreased. 

The  pelvic  cavity  thus  becomes  considerably  widened  in 
the  transverse  diameter,  equally  narrowed  in  its  antero- 
posterior diameter,  and  in  form  becomes  broadly  oval,  the 
sjmaphj-sial  (interpubic)  angle  becoming  negligible  and  the 
triangular  element  in  the  contour  being  almost  obliterated. 

It  has  been  stated  that  the  forces  operative  in  the  human 
pelvis  are  in  equilibrium,  but  this  is  not  absolutely  true,  since 
the  pressure  upon  the  sacrum  does  sUghtly  exceed  the  resist- 
ance of  the  femoral  thrust,  so  that  the  gradual  increase  of  the 
transverse  diameter  at  the  expense  of  the  anteroposterior 
one  may  occur. 

Should  the  sacro-iliac  articulation  be  destroyed  from  any 
cause,  the  pressure  of  the  femur  on  the  corresponding  side 
is  not  resisted  and  the  iliac  beam  is  forced  inward,  the 
obliquely  contracted  pelvis  of  Nagele  resulting.  Should 
both  sides  of  the  joint  be  destroyed,  the  pelvis  of  Robert  is 
an  inevitable  result.     (Duncan.) 
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The  chief  differences  between  the  infantile  and  the  adult 
pelvis  are  such  as  result  from  these  actions  and  reactions  of 
powerful  forces  constantly  exerted  in  greater  or  less  measure. 

Thus  in  the  infant  the  anteroposterior  diameter  is  greater 
than  the  transverse;  the  symphysis  pubis  forms  an  acute 
angle,  making  the  cavity  of  the  pelvis  triangular  in  out- 
line; the  iha  are  flat  bones  nearly  straight  from  their  alee  to 
their  acetabular  ends,  and  the  ililo-ischiatic  angle  is  very 
small,  the  bones  being  almost  in  line. 

The  infantile  pelvis,  then,  more  nearly  approximates  the 
quadruped  type  and  is  not  at  all  dissimilar  to  that  of  the 
highest  apes  (Fig.  23). 

If  it  be  considered  that  the  changes  between  the  infantile 
form  and  that  of  the  adult  are  produced  almost  solely  by  the 
action  of  the  forces  occurring  in  the  maintenance  of  the 
upright  position,  the  conclusion  is  inevitable  that  these 
changes  in  contour  are  evolutional  in  origin. 

As  to  the  differences  between  the  male  and  female  tj-pe  of 
pelvis,  this  is  found  in  all  mammals,  in  some  to  a  greater 
extent  than  in  man.  \Miile  it  is  due,  as  has  been  detailed, 
to  the  different  character  of  the  bones  themselves,  the  deter- 
minant factor  is  natural  selection.  Only  those  females 
whose  pelves  accommodated  the  fetus  were  able  to  repro- 
duce themselves  successfully,  and  this  type  obviously  sur- 
vived. If  to  this  be  added  the  factor  of  sexual  selection,  the 
inherent  tendency  on  the  part  of  the  best  males  to  seek  as 
mates  those  females  best  qualified  to  bear  young,  there  is 
given  ample  ground  upon  which  to  explain  this  morphological 
variation. 

The  ultimate  result  of  the  change  in  forces  brought  about 
by  the  assumption  of  the  upright  position  is  as  follows: 
first,  to  develop  a  for\\^ard  inclination  of  the  sacrum  and  a 
concavity  in  its  surface  anteriorly;  second,  to  greatly  increase 
the  iliopubic  and  iUo-ischiatic  angles;  third,  to  cause  the  ace- 
tabula  to  move  forward  of  the  lumbosacral  axis;  fourth,  to 
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shorten  the  bodies  of  the  ilia  and  to  devlop  in  them  a  regular 
curved  surface,  its  concavity  facing  forward  and  inward; 
fifth,  to  decrease  the  interpubic  angle  and  accordingly  to 
remove  the  triangular  quality  of  the  pelvic  contour;  sixth,  to 
increase  the  transverse  diameter  at  the  expense  of  the  antero- 
posterior, and  seventh,  to  greatly  decrease  the  sacrosym- 
physial  angle,  with  the  result  that  the  entire  pelvic  cavity 
lies  in  one  plane  (Fig.  28). 

The  effects  of  forces  in  alterations  of  the  pelvic  archi- 
tecture may  be  seen  in  their  several  stages  by  the  observa- 
tion of  the  mammalian  pelvis  in  the  course  of  its  evolution 
and  development.  The  transitions  in  form  are  very  gradual- 
but  their  gradations  are  well  shown  in  the  characteristic 
forms  which  have  been  described;  the  quadruped,  monkey, 
anthropoid  ape,  human  fetal,  and  adult  human  type. 

It  is  not  within  the  province  of  this  study  to  consider  in 
detail  the  deformities  of  the  pelvis,  but  it  is  readily  apparent 
that  the  great  majority  of  such  deformities  are  develop- 
mental in  their  nature  and  are  due  either  to  an  excess  of  one 
of  the  active  forces  or  to  a  deficiency  in  the  passive  resistance 
of  the  bones  and  joints. 

The  occurrence  of  the  Nagele  and  Robert  pelves  have  been 
described  as  due  to  destruction  of  one  or  both  sacro-iliac 
joints,  thus  preventing  the  outward  rotation  of  the  ilia  to 
oppose  the  pressure  of  the  femora.  In  like  manner  the 
rachitic  and  osteomalacic  pelves  are  caused  by  deficiency 
in  the  osseous  tissue  which  permits  the  pressure  inward  and 
upward  of  the  femora  to  bend  the  growing  bones  inward, 
even  though  the  sacro-iliac  articulation  throws  the  ace- 
tabular ends  outward  in  a  normal  manner. 

The  individual  varieties  of  pelvic  deformity  might  all  be 
analyzed  in  the  same  manner  and  their  origin  be  found  in 
some  fault  in  the  pelvic  mechanics. 

Besides  the  assumption  of  the  erect  position,  it  has  been 
stated  as  a  portion  of  this  thesis  that  the  enormous  increase 
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in  intellect  with  its  correspondingly  great  frontal  develop- 
ment of  the  cranium  and  the  growth  backward  of  the  occipi- 
tal lobes  has  had  a  marked  effect  upon  the  mechanism  and 
the  difficulties  attending  parturition  in  the  human  species. 

The  presenting  fetal  part  in  any  animal  must  be  conical  in 
form  in  order  to  obtain  the  best  mechanical  advantages  for 
egress  from  a  resisting  passage,  and  in  the  lower  mammalian 
orders,  from  the  monotremata  to  the  quadrumana,  the  facial 
angle  is  so  low  that  the  conical  form  of  the  cephahc  presenta- 
tion is  best  maintained  by  extension  of  the  fetal  head,  the 
pointed  snout  in  advance.  The  absence  of  a  marked  pos- 
terior cerebral  lobe  permits  the  posterior  portion  of  the 
skull  to  merge  into  the  neck,  when  in  extension  without  any 
marked  prominence  of  the  occiput.  The  resulting  long 
wedge  then  passes  with  ease  through  the  parallel-sided  out- 
let and  along  the  trough  formed  by  the  long  symphysis. 
(See  figures  of  skulls  accompanying  pelves.) 

^^^len  in  the  higher  monkeys,  the  anthropoid  apes,  and 
man  the  facial  angle  rises  above  45  degrees  and  the  occipi- 
tal lobes  cause  a  development  backward  of  the  vault  of 
the  cranium,  the  extended  head  does  not  present  as  a  cone 
but  as  an  irregular  surface  with  the  three  several  obstructive 
points  of  the  chin,  the  forehead,  and  the  arched  occiput. 

In  these  animals  the  head  is  extruded  in  extreme  flexion, 
the  occiput  presenting,  the  chin  sunk  into  the  root  of  the 
neck,  and  the  forehead  offering  no  obstacle  to  the  passage 
but  lying  in  the  long  axis  of  the  fetus.  Furthermore,  owing 
to  the  bony  cavity  of  the  human  pelvis  lying  in  one  plane, 
and  in  consequence  of  the  posterior  part  of  this  cavity  being 
occupied  by  the  maternal  soft  tissues,  it  becomes  necessary 
to  rotate  the  fetal  head  from  an  oblique  to  an  anteropos- 
terior position  in  order  to  facilitate  egress.  This  is  the 
mechanism  of  internal  rotation  which,  as  has  been  stated,  is 
at  best  a  compromise  on  the  part  of  nature  to  balance  the 
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changed  pelvic  contour  and  the  enlarged  cranium,  with  the 
mechanical  processes  of  parturition. 

In  the  light  of  the  facts  herein  presented,  it  seems  a  rea- 
sonable and  just  conclusion  that  the  mechanical  difficulties 
which  occur  during  parturition  in  the  human  female  may  be 
entirely  explained  by  a  consideration  of  the  method  of 
development  of  the  human  pelvis,  and  that  the  present  form 
and  type  of  that  pelvis  is  a  direct  result  of  the  alterations 
brought  about  by  the  very  gradual  evolution  of  man  from 
his  immediate  and  remote  vertebrate  ancestors. 


THE   PATHOLOGY   AND   TREATMENT   OF 
CHRONIC  LEUCORRHEA 

A  STUDY  OF  THE  CAUSES  OF  PURULENT  VAGINAL  DISCIL\RGES 
AND  THE  RESULTS  OF  VARIOUS  KINDS  OF  TREATMENT 

By  Arthur  H.  Curtis,  M.D. 
Chicago,  Illinois 


The  study  of  chronic  leucorrhea  was  undertaken  chiefly 
because  so  much  concerning  the  subject  has  remained  a 
mystery.  In  the  two  years  devoted  to  the  work  a  Hberal 
amount  of  dispensary  material,  added  to  unusual  oppor- 
tunities for  the  study  of  private  patients,  has  made  it  possible 
to  follow  a  considerable  number  of  cases.  Eighty-five  of 
these  have  been  subjected  to  thorough  bacteriological  study. 

Types  of  Patients  in  AYhich  Purulent  Discharges 
Occur.  The  vast  majority  of  cases  of  chronic  purulent 
vaginal  discharge  in  women  who  have  not  been  pregnant 
are  consequent  to  gonococcal  infection.  Such,  at  least, 
is  the  evidence  from  observation  of  dispensary  and  private 
patients  made  with  the  special  object  of  determining  this 
point.  In  virgins  and  other  nullipara  whose  history  and 
local  findings  exclude  suspicion  of  specific  infection,  dis- 
charges other  than  those  of  a  mucous  nature  are  not  usual; 
when  found  in  these  cases  free  from  venereal  disease,  mucus 
secretion  is  usually  associated. 

In  women  who  have  borne  children  additional  factors 
which  appear  to  lead  to  purulent  leucorrhea  are  infections 
associated  with  pregnancy,  altered  anatomical  relationships 
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consequent  to  labor,  loss  of  elasticity  of  tissues,  and  increased 
mucus.  (A  consideration  of  cancer  is  scarcely  within  the 
scope  of  this  paper  and  is  purposely  omitted.) 

Place  of  Formation  of  Discharges.  To  decide  whether 
uterine  infection  exists  in  cases  with  chronic  discharge, 
the  cervix  has  been  regularly  exposed  to  view  and  observed; 
it  has  also  often  been  dilated  to  assure  free  drainage  during 
the  period  of  observation.  Cultures  were  made  from  the 
uterus  obtained  at  operation  in  several  instances,  and  like- 
wise from  scrapings  from  a  dozen  patients  with  leucorrhea. 
The  net  results  have  been  a  failure  of  almost  all  attempts 
to  discover  a  purulent  discharge  from  the  uterus,  and  nega- 
tive findings  in  the  smears  and  cultures.  It  therefore 
appears  that  purulent  discharges  are  formed  in  the  lower 
genital  tract  and  rarelj^  consists  of  bacteria-laden  material 
from  the  uterine  cavity.  It  must  at  the  same  time  be 
remembered,  however,  that  mucus  comes  from  the  cervix 
and  that  this  mucus  may  form  culture  material  for  vaginal 
bacteria. 

Bacteriology  of  Leucorrhea.  The  results  of  a  study 
of  the  bacteriology  of  leucorrhea  have  been  reported^  as  a 
preliminary  to  the  present  contribution.  A  consideration 
of  findings  as  there  recorded  and  of  recent  results  obtained 
is  desirable  before  entering  upon  a  discussion  of  treatment. 

Secretions  from  the  uncontaminated  vagina,  i.  e.,  secretions 
from  children  and  from  women  who  have  not  had  inter- 
course, also  those  from  a  surprisingly  large  number  of 
married  women,  contain  almost  exclusively  the  large  Gram- 
positive  vaginal  bacilli  of  Doderlein  (Figs.  1  and  2).  The 
other  extreme  is  represented  by  the  bacteria  found  in  profuse 
leucorrheal  discharges.  In  an  intermediate  group  belong 
the  secretions  from  most  married  women;  these  present  a 
gradation   from   normal   to   leucorrheal   bacterial   content, 

'  On  the  Etiology  and  Bacteriology  of  Leucorrhea,  Surg.,  Gyn.,  and 
Obst.,  1914,  xviii. 
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the  organisms  present  in  each  instance  depending  upon  the 
amount  and  character  of  the  vaginal  flow. 

I  have  succeeded  in  isolating  and  determining  the  cultural 
characteristics  of  a  considerable  number  of  bacteria  common 
to  leucorrhea,  some  of  which  are  here  shown  (Figs.  3,  4,  5,  6, 
7,  and  8).  Many  of  these  are  already  well  known.  Others, 
notably  anaerobes,  have  not  been  previously  described.  A 
detailed  discussion  of  most  of  these  various  organisms  is 
included  in  the  former  report. 

Characteristic  of  smears  and  cultures  from  leucorrheal 
discharges  is  the  preponderance  of  anaerobic  bacilli.  Cultures 
from  the  external  genitalis  in  contrast  with  higher  vaginal 
cultures  contain  more  aerobes,  notably  B.  coli,  staphylococci, 
and  pseudodiphtheria  bacilli.  Consequently,  high  vaginal 
cultures  from  patients  who  are  subjected  to  frequent  douch- 
ing show  contamination  with  these  bacteria,  but  in  true 
vaginal  cultures  certain  types  of  anaerobic  bacilli  are  pre- 
dominant. 

Gram-positive  diplococci  are  always  present  in  vaginal 
smears.  Often  they  are  in  considerable  numbers,  but  are 
not  found  in  groups  or  chains.  Streptococci  are  infrequent 
in  fresh  preparations,  but  readily  develop  from  diplococci 
on  artificial  media  (Fig.  3).  Staphylococci  are  found  in  the 
vaginal  smears,  but  are  notable  chiefly  for  their  moderate 
number.  It  is  also  doubtful  whether  bacilli  of  the  colon 
group  actively  participate  in  the  production  of  leucorrhea. 
The  part  played  by  pseudodiphtheria  bacilli  requires  further 
study. 

Gonococcus.  In  smears  made  from  vaginal  pus  the  gono- 
coccus  resists  positive  identification.  It  can  be  differentiated 
from  other  forms  only  if  found  in  considerable  numbers  and 
in  typical  arrangement.  From  its  favorite  locations,  how- 
ever, it  is  obtained  frequently  enough  to  reveal  its  enormous 
importance  as  the  primary  cause  of  subsequent  chronic 
leucorrhea.     After   creating   conditions   favorable   for   the 
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development  of  other  organisms  which  are  associated  with 
chronic  purulent  discharge,  in  a  considerable  percentage  of 
cases  the  gonococcus  disappears,  or  at  least  is  not  demon- 
strable through  any  means  at  our  command.  This  sug- 
gests that  a  chief  part  played  by  the  gonococcus  in  chronic 
leucorrhea  consists  in  preparing  the  soil  for  the  leukorrhea- 
producing  anaerobic  bacteria. 

TEEATiiENT.  Introductory.  As  preliminary  to  the  subject 
of  treatment,  some  features  of  importance  in  the  foregoing 
may  be  summarized  for  sake  of  emphasis: 

1.  The  uterine  cavity  tends  to  remain  free  from  bacteria 
in  cases  of  leucorrheal  infection. 

2.  Excessive  mucus  secreted  from  the  cervix  not  only 
increases  the  total  amount  of  vaginal  discharge,  but  at 
the  same  time  is  culture  material  for  bacteria  which  produce 
purulent  discharges. 

3.  The  usual  seat  of  formation  of  purulent  discharges  is 
the  lower  genital  tract  (lower  cervix,  vagina,  and  vulva). 

4.  In  the  vast  majority  of  cases  the  picture  is  one  of 
decreased  local  vitality,  with  associated  low-grade  infection. 
The  organisms  present  are  chiefly  anaerobes,  notably 
anaerobic  bacilli.  Often  aided  by  increased  mucous  secretion, 
these  apparently  midly  virulent  bacteria  lodge  and  develop. 
There  is  reason  to  believe  that  they  play  an  active  part  in 
the  production  and  maintenance  of  leucorrhea,  until  through 
treatment  or  increased  local  resistance  their  further  growth 
is  prevented. 

Indications  for  Treatment.  Indications  formulated  from  a 
study  of  the  causes  and  of  the  bacteriology  of  leucorrhea, 
aided  by  experience  with  treatment  of  various  kinds,  are 
as  follows: 

1.  Improvement  of  the  lowered  resistance  of  the  genitalia. 

2.  Avoidance  of  treatment  which  is  not  indicated  and 
which  may  do  harm. 

3.  Arrest  of  excessive  mucous  secretion  from  the  cervix. 


430  CHRONIC  LEUCORRHEA 

4.  Treatment  directed  against  residual  gonococci  or 
lesions  resultant  from  gonorrhea. 

5.  Employment  of  special  curative  measures,  i.  e.,  vaccines, 
powder  treatment,  etc. 

Improvement  of  Lowered  Resistance  of  the  Geni- 
TALL\.  Assuming  we  have  to  do  with  a  loss  of  local  balance, 
with  vitality  not  sufficient  to  cope  with  weakly  pathogenic 
bacteria,  detailed  attention  to  causes  of  lowered  resistance 
is  indicated.  Systemic  disorders  require  watchfulness,  the 
bow^els  must  be  free;  complicating  displacements,  tumors, 
pus  tubes,  and  the  like,  must  be  cared  for. 

Lacerations  incident  to  childbirth  are  particularly  objec- 
tionable; gaping  of  the  vulva  invites  contamination,  con- 
gestion of  torn  tissues  promotes  the  transudation  of  serum 
in  which  bacteria  may  develop,  and  in  folds  of  relaxed 
mucous  membrane  secretions  accumulate  and  form  pockets 
of  purulent  material.  These  lesions  may  be  of  such  a  character 
that  a  plastic  operation  is  needed  before  recovery  can  occur. 

AvoroANCE  OF  Treatment  Which  is  Not  Int)icated. 
Treatment  of  the  Uterine  Cavity.  Granted  that  the  uterus 
is  commonly  free  from  bacteria,  as  seems  true  from  my 
experience,  treatment  of  the  uterine  cavity  is  not  indicated. 
If  infection  of  the  endometrium  does  exist,  harrowing  the 
soil  through  use  of  the  curette  may  tend  to  increase  rather 
than  diminish  infection;  in  such  cases  we  would  oppose 
anything  more  than  dilatation  for  drainage,  possibly  aided 
by  iodin  or  other  topical  applications. 

Douches.  The  use  of  douches  appears  to  be  ill-devised. 
Just  as  irrigation  of  the  peritoneal  cavity,  and  of  other 
infected  surfaces  has  been  found  to  be  irrational,  so  douches 
scatter  bacteria  broadcast  and  fail  to  thoroughly  remove  the 
source  of  infection.  In  my  experience  douches  have  yielded 
poor  results. 

Tampons.  These  require  only  passing  mention,  as  they 
have  been  quite  generally  discontinued.    There  seems  little 
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more  indication  for  vaginal  tampons  than  for  the  use  of 
glycerin-ichthyol  soaked  cotton  packing  in  deep  wounds  of 
the  body  surface. 

Excessive  Mucous  Secretion  from  the  Cervix.  Mucus 
plays  a  big  role  in  leucorrhea  production;  when  it  is  present 
in  excess  the  cervix  requires  attention.  Operation  with 
excision  of  excessive  glandular  tissue  would  be  the  method 
of  choice  did  it  not  require  anesthesia.  Scarification,  ad- 
vocated by  Hunner,  may  be  employed.  The  use  of  powder 
will  be  mentioned  later.  Repeated  cauterization  with  20 
per  cent,  silver  nitrate  destroys  mucous  glands,  gradually 
enlarges  the  cervical  canal  and  is  excellent  for  destruction 
of  deep-lying  gonococci;  this  has  been  employed  in  a  number 
of  extreme  cases  with  gratifying  results. 

Treatment  Directed  Against  Residual  Gonococci  or 
Special  Tissue  Changes  Resultant  from  Gonorrhea. 
Deeply  buried  infection  of  the  urethra  and  granulations 
of  the  urethra  react  favorably  to  applications  of  silver 
nitrate.  Long-standing  infection  of  Skene's  ducts  or  of 
the  periurethral  glands  may  be  treated  by  cauterization 
with  20  per  cent,  silver  nitrate;  recourse  to  excision  may 
be  had  as  a  last  resort.  Chronically  infected  Bartholinian 
glands  require  removal.  Treatment  of  the  cervix  is  similar 
to  that  for  excessive  mucus  secretion. 

Vaccine  Therapy.  The  views  of  many  leaders  in  medical 
thought  are  at  variance  concerning  the  value  of  vaccine 
therapy  even  in  infections  with  a  single  organism.  This 
is  an  indication  of  the  difiiculties  met  with  in  formulating 
conclusions  concerning  the  value  of  vaccines  when  many 
bacteria  are  present.  To  avoid  bias  in  favor  of  bacterial 
therapy  from  results  in  cases  which  might  have  recovered 
spontaneously,  vaccines  have  been  used  only  in  long-standing 
cases  with  free  discharge. 

Variety  of  Vaccines  Used.  Fresh  smears  are  examined 
to  ascertain  whether  any  organism  is  predominant.     Such 
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being  the  case,  that  organism  has  been  selected.  Unusual 
forms,  when  prevalent,  have  likewise  been  grown  for  vaccine. 
Because  streptococci  are  known  to  play  an  essential  part 
in  infectious  processes  these  have  been  employed  for  vaccines 
when  streptococcus  colonies  have  been  numerous  in  cultures. 

Anaerobic  cultures  yield  an  elevated,  roughly  beaded, 
rich  growth,  whereas  control  aerobic  cultures  commonly 
develop  poorly  in  comparison.  Large  numbers  of  anaerobic 
tubes  have  been  inoculated  directly  from  the  patient,  the 
series  opened  at  the  time  of  well-developed  growth,  and  those 
selected  for  vaccine  which  most  nearly  correspond  with  the 
vaginal  flora  as  seen  in  fresh  discharge.  The  slow  develop- 
ment of  many  anaerobes  suggested  the  advisability  of  use 
of  mature  cultures  as  well  as  of  younger  growths;  vaccines 
have,  therefore,  also  been  made  from  growths  three  or  more 
days  old. 

Sometimes  from  one  or  two  original  anaerobic  cultures 
a  set  of  subcultures  have  been  made  for  vaccines.  With 
this  subculture  method  there  is  a  tendency  to  overgrowth 
of  types  originally  not  numerous,  with  disappearance  of 
many  bacteria  which  are  abundant  in  vaginal  smears. 
Hence,  there  is  objection  to  this  technique. 

Administration  of  Vaccines.  Despite  the  low  virulence  of 
these  bacteria,  demonstrated  by  injection  of  animals  with 
fresh  discharges  and  with  cultures,  it  has  been  deemed  best 
to  begin  with  moderate  doses.  An  initial  injection  of  10,- 
000,000  or  20,000,000  is  succeeded  every  second  or  third 
day  by  rapidly  increased  doses,  until  150,000,000  to  200,- 
000,000  are  given  at  one  time.  Thereafter  treatment  occurs 
every  fourth  to  sixth  day,  with  the  amount  increased  or 
diminished  as  indicated. 

Results.  Many  patients  apparently  cured  suffer  from 
recurrence  at  a  later  date.  An  instance  of  this  is  shown  by 
a  patient  who  for  six  years  had  undergone,  without  improve- 
ment, every  known  treatment  for  a  very  profuse  creamy 
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Fig.   1. — Doderlein  bacilli  in  smears  from  normal  vagina.     A  usual 
picture  in  smears  from  non-infected,  multiparous  women. 


Fig.  2. — Pure  culture  of  Doderlein  bacilU.  Gram  stain.  Increase 
in  length  and  formation  of  short  chains  is  usual  in  culture.  Growth  is 
poor  except  on  sugar-containing  media. 
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Fig.  3. — Anaerobic  streptococcus.  Gram  stain.  Almost  never  seen  in 
first  discharges.  Developed  from  diplococci  in  culture  in  30  per  cent, 
of  cases. 
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Fig.    4. — Bacillus    funduliformis    in    pure    culture.      A    pleomorphous 
anaerobic  bacillus  often  present  in  leucorrheal  discharges. 
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Fig.  5. — Anaerobic,  curved,  flagellated  bacillus  which  moves  with 
peculiar  cork-screw  motion.  Many  times  found  in  large  numbers  in 
postabortive  leucorrheal  cases.     X 1000. 


Fir,.  6. — Anaerobic,  curved,  flagellated  bacillus  (sec  Fig.  5).    Zettnow's 
silver  nitrate  flagella  stain.     X 1200. 


Fig.  7. — Cultui'es  of  bacillus  of  lactic  acid  grou]3  in  symbiosis  with  a 
Gram-negative  fusiform  bacillus.  Used  for  vaccine  with  good  result. 
Carbo-gentian-violet.     X650. 


Fig.  8. — Bacillus  of  diphtheria  family.     This  type  is  often  isolated 
from  leucorrheal  discharges. 
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discharge.  A  course  of  vaccines  resulted  in  complete  cessa- 
tion of  leucorrheal  flow.  Treatments  were  discontinued 
and  conditions  remained  satisfactory  for  two  months. 
Discharge  then  slowly  returned  and  became  gradually  more 
profuse  despite  renewed  use  of  vaccines,  which  thereafter 
were  without  favorable  influence. 

A  considerable  number  have  shown  decided  decrease  in 
discharge  while  under  treatment  without  attainment  of  the 
point  of  absolute  cure.  With  cessation  of  treatment  such 
patients  tend  to  gradually  return  to  their  original  condition; 
a  few  are  permanently  improved. 

A  fair  percentage  of  patients  are  cured.  A  statement 
of  the  number  of  cures  thus  far  obtained  is  omitted  because 
experience  leads  us  to  believe  that  our  present  statistics 
indicate  more  favorable  results  than  we  will  be  able  to 
secure  with  a  larger  series  of  cases. 

A  most  encouraging  feature  has  been  the  relief  of  backache 
and  general  malaise.  Backache,  which  is  a  most  frequent 
symptom,  when  not  attributable  to  other  causes  is  greatly 
relieved  through  vaccine  treatment.  The  temporary  increase 
in  distress  after  rather  large  injections,  also  the  return  of 
backache  sometimes  with  cessation  of  vaccines,  indicates 
an  intimate  causal  relationship  between  discharge  and 
backache,  and  allays  the  suspicion  that  cure  is  attributable  to 
psychic  influence. 

Vaccines  prepared  from  selected  anaerobic  cultures  have 
had  the  most  favorable  influence  upon  discharges.  Anaerobic 
streptococcus  vaccination  was  follow^ed  by  disappearance  of 
diplococci  in  only  one  case.  Staphylococci  caused  no 
improvement.  An  autogenous  vaccine  prepared  from  a 
bacillus  of  the  lactic  acid  group  combined  with  a  Gram- 
negative  fusiform  bacillus  (Fig.  7)  helped  one  case.  Other 
isolated  strains  produced  no  noteworthy  results. 

As  an  aid  to  vaccines  dry  cleansing  of  the  vagina  and 
vulva  has  been  used  considerably.     Some  most  refractory 
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cases  have  been  swabbed  with  iodin  and  treated  with  supposi- 
tories containing  various  remedial  agents. 

PowT)ER  Treatment.  Powder  treatment  of  various  kinds, 
employed  by  Abraham,  Albert,  Kehrer,  Liepmann,  Nassauer, 
and  many  others  with  reputed  excellent  results,  has  been 
given  a  thorough  trial.  That  no  essential  detail  might  be 
overlooked,  freshly  prepared  packages  were  secured  direct 
from  the  manufacturers  who  supply  the  advocates  of  this 
method.  Patients  have  been  most  punctual  in  appearing 
for  treatment  and  applications  have  been  made  with  especial 
care. 

At  the  time  of  treatment  the  cervix  and  vagina  have 
been  exposed  and  carefully  dry  cleaned.  Enough  powder 
to  form  a  thorough  yet  thin  coating  (one  dram  or  more) 
has  then  been  introduced  and  painstakingly  applied  through- 
out. Early  cases  were  given  a  douche  at  the  end  of  twenty- 
four  hours,  but  it  has  been  found  more  satisfactory  to  remove 
the  powder  through  dry  cleaning.  Treatment  is  ordinarily 
given  every  day  for  a  few  days,  then  every  second  day, 
and  thereafter  at  still  less  frequent  intervals.  Variations 
in  the  method  of  procedure  are  required  according  to  the 
needs  of  individual  cases. 

Temporary  improvement  has  been  the  rule.  During  the 
course  of  treatment  irritation  and  inflammation  have  dis- 
appeared, secretion  has  been  absorbed  by  the  powder,  the 
patients  have  felt  well.  Erosions  heal  with  the  cessation 
of  vaginal  secretion  and  thereby  mucus  is  decreased. 

Yet  despite  the  favorable  outlook,  even  with  treatment 
extended  beyond  the  prescribed  period,  there  is  a  tendency 
to  recurrence.  Acute  cases  are  started  on  the  high-road  to 
recovery.  Through  temporary  relief  from  irritation  even 
some  that  are  chronic  go  on  to  cure,  but  a  great  propor- 
tion slip  back  into  their  original  condition.  This  is  true 
despite  the  addition  of  yeast,  silver  nitrate,  peroxide  or 
other  ingredients. 
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Deductions.  1  Care  of  the  general  health,  free  elimina- 
tion, and  treatment  of  pelvic  complications  which  predispose 
to  mild  local  infection  must  not  be  overlooked  in  the  care 
of  chronic  leucorrhea. 

2.  Bacteriological  examinations  indicate  that  treatment 
of  the  endometrium  can  ordinarily  be  dispensed  with.  In 
unusual  cases  dilatation  for  drainage,  possiblj''  aided  by 
topical  applications,  is  logical  treatment. 

3.  Curettement  of  the  uterine  cavity,  douches,  and 
tampons  are  probably  harmful. 

4.  Glands  of  the  cervix  which  produce  excessive  mucus 
secretion  should  be  excised,  destroj^ed  by  cautery,  or  other- 
wise rendered  inactive. 

5.  Purulent  discharges  originate  as  a  rule  in  the  lower  gen- 
ital tract.  Bacteria  of  low  pathogenicity,  chiefly  anaerobes, 
evidently  play  an  active  part  in  their  production. 

Autogenous  vaccines  decrease  general  malaise  and  back- 
ache. \Mien  aided  by  correction  of  associated  pathology 
their  influence  upon  chronic  purulent  discharges  is  bene- 
ficial; a  large  number  of  patients  are  helped  only  so  long 
as  vaccines  continue  to  be  administered,  a  smaller  number 
are  permanently  improved,  and  a  fair  percentage  appear 
to  be  cured, 

6.  Powder  treatment  exerts  a  favorable  influence  but 
in  our  experience  has  a  limited  value  only.  Yeast  seems 
not  to  have  a  distinct  advantage  over  other  forms  of  powder 
treatment.  The  medicinal  effects  of  ingredients  of  the 
powder  are  probably  secondary  to  benefits  from  its  absorp- 
tive action.  Irritating  discharges  are  absorbed  by  the 
powder,  whereby  the  tissues  are  given  opportunity  to 
regain  their  normal  resistance.  If  the  tissues  are  incapable 
of  return  to  normal  while  kept  dry  through  use  of  powder, 
recurrence  of  discharge  may  be  expected  with  discontinuance 
of  treatment. 

7.  Specific  treatment  that  produces  for  us  the  highest 
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percentage  of  successful  results  consists  in  the  continued 
use  of  autogenous  vaccines  and  dry  cleansing  of  the  vagina, 
together  with  applications  of  powder.  Local  treatments 
with  iodin  or  other  drugs  are  possible  sources  of  help. 

In  the  future  good  may  come  through  .r-rays,  radium  or 
specific  drug  therapy.  There  will  doubtless  always  remain 
uncured  a  considerable  percentage  of  cases  in  which  systemic 
disturbances  or  local  lack  of  resistance  are  so  pronounced 
that  no  form  of  treatment  can  overcome  the  local  infection 
and  discharge. 

Many  thanks  are  due  Dr.  Thomas  J.  Watkins  for  material 
furnished  and  for  constant  and  helpful  interest  shown 
throughout  the  course  of  this  work. 


THE  INVOLUTION  OF  THE  UTERUS  AND  ITS 

EFFECT  UPON  THE  NITROGEN  OUTPUT 

OF  THE  URINE 


By  J.  Morris  Slemons,  M.D. 
San  Francisco,  Cal. 


Some  years  ago  I  had  the  opportunity  to  study  the 
nitrogenous  metaboHsm  of  pregnant  women  who  had  been 
placed  upon  a  constant  diet  containing  about  the  same 
amount  of  nitrogen  and  possessing  the  same  calorific  value 
as  that  the  average  woman  would  select.  Similar  obser- 
vations were  made  during  labor  and  continued  for  three 
weeks  in  the  puerperium.  The  total  nitrogen  curve  of  the 
urine,  thus  obtained,  presented  three  main  features:  Dur- 
ing the  latter  part  of  pregnancy  it  was  lower  than  in  non- 
pregnant women;  at  the  time  of  labor  it  fell  even  below 
the  level  of  pregnancy;  while  during  the  puerperium  it 
rose  to  such  an  extent  as  to  become  greater  than  that 
generally  accepted  as  normal.  This  relatively  high  excre- 
tion persisted  for  about  two  weeks. 

At  the  time  my  results  were  published  their  explanation 
could  be  only  a  matter  of  conjecture.  The  retention  of 
nitrogen  during  pregnancy,  it  seemed,  must  be  in  the  inter- 
est of  the  fetus,  as  it  was  needed  to  assist  in  its  growth,  as 
well  as  to  promote  the  development  of  the  uterus,  the 
placenta,  the  breasts,  and  other  organs  which  function 
more  actively  during  or  just  after  pregnancy.  The  nutri- 
tional requirements  of  the  maternal  organs  which  subserve 
the  welfare  of  the  fetus  are  not  inconsiderable,  and  Lands- 
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berg  estimates  that  the  amount  of  nitrogen  retained  during 
pregnancy  is  four  times  greater  than  is  necessary  for  fetal 
growth  alone.  These  factors  in  the  retention  of  nitrogen 
during  pregnancy  have  been  accepted  by  all  who  have  inves- 
tigated the  subject,  notably  by  Zacherjewsky,  Schrader, 
Sillevis,  Hahl,  Bar,  Murlin  and  Bailey,  HofFstrom,  and 
Seitz,  but  as  yet  no  one  has  discovered  the  mechanism  by 
which  such  a  retention  is  effected. 

The  low  urinary  excretion  at  the  time  of  labor  also 
remains  unexplained.  It  may  result  from  a  disturbance  in 
the  renal  circulation,  for  which  the  uterine  contractions 
are  primarily  responsible,  or  from  the  effect  upon  the  kid- 
neys of  some  as  yet  unknown  metabolic  product,  which 
simultaneously  stimulates  the  uterus  to  contract,  and  in 
all  probability  is  due  to  a  combination  of  these  factors. 

The  increase  in  the  excretion  of  nitrogen  through  the 
urine,  which  is  regularly  observed  after  labor,  has  given  rise 
to  a  good  deal  of  speculation,  and  several  hypothetical 
explanations  have  been  advanced  concerning  it.  Gram- 
matikati  thought  that  it  was  due  to  lactation  and  based 
his  belief  upon  the  theory  that  the  fat  in  the  milk  was 
formed  from  protein.  In  this  event  the  nitrogenous  resi- 
due became  a  waste-product,  and  its  ehmination  through 
the  kidneys  would  account  for  the  large  increase  in  the 
amount  of  nitrogen  in  the  mother's  urine.  While  it  is 
impossible  to  prove  that  this  theory  of  the  formation  of 
milk-fat  is  incorrect,  no  evidence  has  been  adduced  to  show 
that  lactation  is  responsible  for  the  large  nitrogenous  excre- 
tion through  the  urine  of  puerperal  women.  On  the  con- 
trary, all  the  evidence  is  against  it,  as  the  phenomenon 
appears  even  though  the  woman  does  not  suckle  her  baby. 
Furthermore,  even  when  lactation  continues  undisturbed, 
the  nitrogen  output  diminishes  spontaneously  by  the  end  of 
the  second  w'eek  after  labor.  Likewise,  the  suggestion 
which  holds  that  too  sparse  a  diet  is  responsible  for  the 
phenomenon  is  equally  untenable,  as  puerperal  women  who 
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receive  an  amount  of  nourishment  quite  suflBcient  for  their 
weight  still  excrete  an  unusually  large  quantity  of  nitrogen 
during  the  first  two  weeks  of  the  lying-in  period. 

The  correct  explanation  is  very  simple.  Purely  upon 
clinical  grounds  it  would  seem  probable  that  the  phe- 
nomenon is  associated  with  the  involution  of  the  uterus,  a 
process  by  which  the  organ  is  reduced  within  a  few  weeks 
from  the  size  of  a  newborn  baby's  head  to  that  of  its  fist, 
while  its  weight  becomes  diminished  from  1000  to  50  or  60 
grams.  The  process  is  now  regarded  as  due  to  autolysis, 
which  breaks  the  muscle-protein  down  into  simpler  sub- 
stances. These  pass  into  the  circulation,  are  eliminated 
through  the  kidneys,  and  thus  increase  the  amount  of 
nitrogen  in  the  urine. 

Fortunately,  this  hypothesis  can  be  tested  experimentally, 
and  requires  two  series  of  observations.  In  the  first  we 
ascertain  whether  the  increased  nitrogenous  output 
observed  after  normal  labor  is  in  any  way  affected  by  the 
performance  of  Cesarean  section,  while  in  the  second  we 
determine  whether  it  is  influenced  by  the  removal  of  the 
uterus  at  the  time  Cesarean  section  is  performed.  If  there 
is  a  marked  decrease  in  the  amount  of  nitrogen  excreted 
after  the  removal  of  the  uterus  it  would  appear  justifiable 
to  attribute  it  to  the  artificial  interference  with  involution. 
The  opportunity  to  investigate  this  problem  was  given  me 
by  Dr.  J.  Whitridge  Williams  while  I  was  a  member  of  the 
staff  of  the  Johns  Hopkins  Hospital,  and  the  records  of 
the  two  cases  in  which  the  observations  were  most  com- 
plete form  the  basis  of  this  report. 

Case  I.  Conservative  Cesarean  Section.  A.  W., 
negress;  Il-para;  thirty-one  years  old;  generally  con- 
tracted rachitic  pelvis;  pregnancy  normal;  expected  date 
of  confinement,  February  8. 

Labor  began  February  12  and  lasted  46^  hours,  when  a 
classical  Cesarean  section  was  performed.  Ether  anesthesia 
lasted  one  hour.     The  puerperium  was  normal  until  the 
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twenty-third  day,  when  a  small  superficial  breast-abscess 
developed  which  was  promptly  incised  and  healed  within  a 
week. 

Metabolic  observations  were  begun  thirty-two  days 
before  delivery.  At  that  time  the  patient's  weight  was 
119f  pounds  and  ten  days  later  122f  pounds.  During  this 
period  the  average  daily  nitrogenous  content  of  the  food  was 
15.6  grams,  of  the  urine  10.23  grams,  of  the  feces  1.68  grams. 
The  average  daily  storage  of  nitrogen  was  3.66  grams. 

On  the  day  of  delivery  the  fluid  intake  was  730  c.c.  and 
the  urine  measured  890  c.c.  The  nitrogen  of  the  food  was 
4.38  grams;  of  the  urine  5.04  grams.  The  patient  weighed 
110  pounds  at  the  conclusion  of  the  operation. 

Liquid  nourishment  alone  was  permitted  for  three  days 
after  operation,  and  the  diet  used  during  pregnancy  was 
not  again  employed  until  the  end  of  a  week.  During  the 
first  twenty  days  of  the  puerperium  the  average  daily  nitro- 
gen of  the  food  was  12.88  grams,  of  the  urine  12.15  grams. 
The  additional  loss  through  the  milk,  lochia,  and  feces 
resulted  in  a  negative  nitrogen  balance,  so  that  the  average 
daily  loss  of  nitrogen  was  3.56  grams.  At  the  end  of  this 
period  the  patient  weighed  105  pounds. 

From  the  clinical  observation  of  the  size  of  the  uterus,  as 
well  as  from  the  character  of  the  urinary  nitrogen  curve, 
it  seemed  that  the  acute  involution  of  the  uterus  ended 
about  the  seventeenth  day.  Observations,  however,  were 
continued  until  the  twenty-first  day,  when  the  patient  com- 
plained of  pain  in  the  breast.  The  temperature  was  then 
100.5  °F.,  and  two  days  later  rose  to  104.5  °F.  It  fell  to 
normal  shortly  after  the  abscess  was  opened.  Although 
the  urine  was  collected  and  analyzed  during  the  existence 
of  this  complication  the  results  are  not  included  here,  for 
the  high  nitrogen  values  obtained  were  due  to  the  fever 
and  bear  no  relation  to  the  problem  under  investigation. 

Observations  were  resumed  after  the  patient  had  entirely 
recovered,  namely,  from  the  forty-first  to  the  forty-fifth 
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day  postpartum.  The  diet  was  then  the  same  as  had 
been  employed  during  pregnancy.  The  urine  nitrogen 
averaged  10.25  grams  per  day.  During  this  period  the 
patient  was  practically  in  nitrogenous  equilibrium.  She 
weighed  107  pounds  at  the  beginning  and  107j  pounds  at 
the  end  of  this,  the  final  series  of  observations. 

Case  II.  Cesarean  Section  wltb.  Supravaginal 
Hysterectomy.  S.  C,  negress;  I-para;  twenty-one  years 
old;  generally  contracted  rachitic  pelvis;  pregnancy  normal; 
expected  date  of  confinement,  July  29. 

Labor  began  July  27,  and  shortly  after  its  onset  a  Porro- 
Cesarean  section  was  performed.  Ether  anesthesia  lasted 
an  hour  and  a  quarter.  The  puerperium  was  normal,  but 
the  patient  was  unable  to  nurse  the  baby  satisfactorily  on 
account  of  an  inadequate  supply  of  milk. 

Metabolic  observations  were  made  uninterruptedly  from 
the  fourteenth  day  before  delivery  until  the  twentieth  day 
postpartum.  Since  the  decision  to  perform  Cesarean  sec- 
tion had  been  reached  in  advance  it  was  possible  to  do  the 
operation  at  the  close  of  one  of  the  twenty-four-hour  periods 
of  observation.  On  this  account  the  data  designated  the 
day  before  delivery  actually  includes  several  hours  after 
labor  had  begun. 

At  the  beginning  of  the  observations  the  patient  weighed 
96  pounds  and  at  the  onset  of  labor  99 1  pounds.  Unusually 
satisfactory  data  were  obtained  during  the  eleven  days  of 
pregnancy,  while  the  patient  was  taking  a  mixed  diet. 
At  the  end  of  that  time  observations  were  desired  relating 
to  a  liquid  diet  such  as  would  probably  be  used  for  some 
days  after  the  operation.  These  were  in  progress  when 
labor  started. 

During  the  last  two  weeks  of  pregnancy  the  average 
daily  nitrogenous  content  of  the  food  was  15.02  grams,  of 
the  urine  8.7  grams,  and  of  the  feces  1.8  grams.  The  aver- 
age daily  storage  of  nitrogen  was  4.52  grams. 

Although  the  diet  for  two  days  following  the  operation 
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consisted  of  liquids  in  restricted  amounts,  the  output  of 
nitrogen  through  the  urine  rose  immediately  and  reached 
its  maximum  on  the  third  day  postpartum.  An  attempt 
was  made  to  return  to  the  diet  which  had  been  used  during 
pregnancy  but  the  patient  was  unable  to  take  so  much,  and 
was  not  able  to  do  so  until  the  end  of  two  weeks. 

During  the  puerperium  the  average  daily  amount  of 
nitrogen  in  the  food  was  12.59  grams,  in  the  urine  9.1 
grams,  and  in  the  feces  0.95  gram.  The  patient  did  not 
suckle  her  baby  and  there  was  no  lochia.  The  nitrogen 
balance  was  negative  four  days  after  operation,  but  subse- 
quently was  positive.  The  average  daily  retention  was 
2.45  grams  nitrogen.  The  patient  weighed  79|  pounds 
just  after  the  operation  and  83f  pounds  at  the  conclusion  of 
the  postpartum  observations. 

The  body  of  the  uterus  removed  at  the  Cesarean  section 
weighed  850  grams  and  a  small  portion  of  the  fresh  tissue 
was  dried  to  constant  weight,  and  showed  that  70  per  cent, 
moisture  was  present.  Consequently  the  amount  of  water- 
free  substance  in  the  entire  uterus  was  255  grams.  Analy- 
sis by  the  Kjeldahl  method  showed  that  the  uterus  con- 
tained 38.75  grams  of  nitrogen. 

These  observations  show  in  the  first  place  that  after 
Cesarean  section  the  output  of  urinary  nitrogen  is  high. 
For  example,  the  excretion  in  Case  I  rose  on  the  third  day 
and  remained  elevated  for  about  two  weeks.  During  this 
period  the  involution  of  the  uterus  was  in  progress;  it  was 
probably  completed  on  the  seventeeth  day,  certainly  not 
later  than  the  twentieth  day.  The  average  daily  excretion 
for  this  period  was  1.9  grams  greater  than  during  the  post- 
puerperal  period.  In  other  words,  about  40  grams  of 
urinary  nitrogen  excreted  during  the  first  twenty  days  of 
the  puerperium  must  be  accounted  for,  and  this  is  also  the 
problem  presented  in  the  case  of  women  who  have  been 
delivered  naturally. 

With  regard  to  a  few  minor  points  the  puerperal  metab- 
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olism  of  this  patient  did  not  follow  the  rule.  Thus  the 
increase  in  the  output  of  nitrogen  began  somewhat  later 
and  continued  somewhat  longer  than  usual,  and  also 
reached  a  greater  maximum  elevation  than  we  are  accus- 
tomed to  see  in  the  normal  puerperium.  Such  deviations, 
however,  may  be  explained  by  the  influence  of  the  anes- 
thetic and  by  the  fact  that  the  patient  was  recovering  from 
a  laparotomy.  The  latter  influence  probably  delays  invo- 
lution, as  do  other  puerperal  complications,  which  have 
been  considered  in  detail  by  Dittrich,  Goodall,  and  others. 

In  both  Cases  I  and  II  the  most  conspicuous  feature  of 
the  nitrogen  excretion  is  the  sharp  rise  following  the  opera- 
tion, but  this  feature  is  not  entirely  attributable  to  condi- 
tions peculiar  to  pregnancy  or  the  puerperium.  Similar 
increase  in  the  urinary  nitrogen  may  occur  after  operations 
upon  women  who  are  not  pregnant  as  well  as  in  men. 
Moreover,  it  may  occur  after  the  administration  of  an 
anesthetic  merely  for  diagnostic  purposes. 

The  effect  of  chloroform  and  of  ether  anesthesia  upon  the 
excretion  of  nitrogen  has  been  studied  both  clinically  and 
experimentally.  Thus,  Vidal  found  after  anesthetizing 
dogs  with  chloroform  that  the  urine  contained  two  or  three 
times  as  much  nitrogen  as  normal.  Similar  experiments  by 
Strassmann  revealed  an  increase  of  20  per  cent.  Drapier, 
however,  whose  observations  were  made  upon  human 
beings  noted  a  less  marked  rise  and  stated  that  the  in- 
crease in  the  nitrogen  immediately  after  chloroform  narcosis 
might  be  so  slight  as  to  be  obscured  in  the  24-hour  urine. 

A  similar  increase  in  the  urinary  nitrogen  following  ether 
anesthesia  has  been  described  by  Kappeler,  Leppmann, 
Hawk,  and  others.  The  carefully  conducted  experiments 
made  upon  dogs  by  Hawk  show  that  after  ether  narcosis 
the  urine  presents  an  increase  in  nitrogen  amounting  to 
from  6.5  to  27.1  per  cent.  From  not  altogether  sufficient 
evidence  Hawk  considers  that  the  duration  of  anesthesia 
bears  no  relation  to  the  amount  of  nitrogen  lost,  and  believes 
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that  the  susccptibiUty  of  the  individual  must  account  for 
such  differences  as  he  noted.  In  exceptional  instances  he 
found  no  change  in  the  excretion,  but  as  a  rule  within 
forty-eight  hours  after  ether  anesthesia  the  urinary  nitro- 
gen rose  and  remained  high  for  a  day  or  so,  occasionally  for 
as  long  as  five  or  six  days. 

Observations  which  I  have  made  upon  gynecological 
patients  show  that  anesthesia  has  the  same  effect  as  was 
noted  in  animal  experiments.  Following  operation  there 
is  generally,  though  not  invariably,  an  increase  in  the  uri- 
nary nitrogen.  IMoreover,  the  phenomenon  is  independent 
of  the  diet,  of  hemorrhage,  and  of  the  absorption  of  blood 
from  the  peritoneal  cavitj',  I  am,  however,  inclined  to 
believe  that  the  duration  of  anesthesia  may  be  a  factor  of 
importance,  for  the  increase  is  less  pronounced  when  the 
anesthesia  is  brief,  as  in  cases  of  curettage,  than  in  longer 
operations. 

To  illustrate  the  increase  which  may  occur  in  the  urinary 
nitrogen  following  an  uncomplicated  laparotomy  it  will 
suffice  to  give  the  records  of  a  patient  upon  whom  ventro- 
suspension  of  the  uterus  was  performed.  The  patient  took 
the  same  amount  of  nourishment  each  day  except  during 
the  day  of  operation,  and  her  diet  of  milk,  bread,  and  rice 
contained  12  grams  of  nitrogen.  The  urinary  nitrogen, 
which  is  represented  in  Chart  II,  was  notably  higher  from 
the  second  to  the  fifth  days  following  operation;  and  this 
result  can  be  attributed  only  to  the  influence  of  the  anes- 
thetic, for  the  dietary  conditions  were  identical  before  and 
after  operation  and  there  was  practically  no  loss  of  blood. 

In  view  of  the  experimental  and  clinical  evidence  here 
adduced  there  can  be  no  doubt  that  the  rise  in  the  urinary 
nitrogen  immediately  following  the  Porro-Cesarean  section 
is  referable  to  the  influence  of  anesthesia.  In  Case  I  as 
well  there  was  a  similar  effect,  but  the  presence  of  the  invo- 
luting uterus  makes  it  impossible  to  estimate  exactly  the 
influence  of  the  anesthetic.     Certain  other  facts,  however, 
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Chart  I. — The  total  nitrogen  of  the  urine  during  pregnancy  and 
the  puerperium  in  Case  II  in  which  Porro-Cesarean  section  was  per- 
formed. Figures  at  the  side  represent  grams  of  nitrogen,  those  at  the 
bottom  the  day  before  or  after  delivery.     D  is  the  day  of  operation. 
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Ch.\rt  II.— The  total  nitrogen  of  the  urine  before  and  after  sus- 
pension of  the  uterus.  Duration  of  anesthesia  one  hour.  Figures  at 
the  side  represent  grams  of  nitrogen,  those  at  the  bottom  the  days 
preceding  or  following  operation. 
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Ch.\rt  III. — Contrasting  the  total  nitrogen  of  tlie  urine  after  con- 
servative Cesarean  section  and  after  the  Porro  operation.  Sohd  hne 
represents  the  excretion  in  Case  I,  in  which  the  uterus  was  not  removed; 
broken  line  that  of  Case  II,  in  which  it  was  removed.  Figures  at  the 
side  and  bottom  have  same  significance  as  in  other  charts. 
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are  of  interest.  Thus  the  effect  of  anesthesia  became  evi- 
dent more  promptly  in  the  case  from  which  the  uterus  had 
been  removed.  On  the  other  hand  both  the  maximum 
daily  excretion  and  the  average  excretion  were  greater  in 
the  case  of  conservative  section,  which  must  have  been 
due  to  the  fact  that  the  uterus  was  in  process  of  involution. 

In  further  comparing  our  cases,  however,  the  effect  of 
anesthesia  may  be  disregarded,  since  both  were  subject  to 
its  influence.  The  period  chosen  as  the  basis  of  compari- 
son naturally  would  be  determined  by  the  duration  of  the 
involution  process  in  the  case  in  which  the  uterus  was  not 
removed,  and  in  order  to  be  sure  that  the  records  covered 
this  period,  observations  were  continued  for  the  first 
twenty  days  of  the  puerperium.  During  this  time  there 
was  a  difference  of  61  grams  between  the  aggregate  amounts 
of  nitrogen  eliminated  by  the  two  patients,  an  average 
daily  difference  of  3  grams,  and  it  is  upon  the  latter  figure 
that  stress  should  chiefly  be  laid.  Furthermore,  I  feel  that 
emphasis  should  be  laid  not  so  much  upon  the  actual  amount 
of  difference,  which  might  well  vary  when  other  individuals 
were  subjected  to  similar  observations,  but  upon  the  fact 
that  a  tangible  difference  existed  and  that  a  larger  excre- 
tion occurred  when  the  uterus  was  not  removed. 

A  significant  result  of  my  observations  is  that  the  exces- 
sive excretion  in  Case  I,  amounting  to  61  grams,  counter- 
balances the  nitrogenous  content  of  the  uterus  of  the  other 
patient.  In  fact,  it  more  than  does  so,  for  the  organ  con- 
tained only  38.25  grams  of  nitrogen.  This  disparity  of  22 
grams,  however,  is  within  the  limit  of  experimental  error 
when  conditions  must  be  met  such  as  are  encountered  in  the 
study  of  this  problem. 

It  is,  perhaps,  unnecessary  to  point  out  that  ideal  experi- 
ments would  require  that  one  should  have  pregnant  women 
of  equal  weight,  with  similar  appetites,  with  identical 
powers  of  recuperation,  and  with  the  fortitude  to  remain 
on  the  same  diet  for  a  period  of  a  month.     In  such  cir- 
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cumstances  mathematical  precision  might  be  hoped  for, 
and  probably  would  be  more  nearly  attained;  but  such  a 
favorable  opportunity  is  not  likely  to  present  itself.  And 
the  disparity  is  not  a  large  one,  for  it  amounts  roundly  to 
1  gram  of  nitrogen  per  day;  or  in  other  words,  to  a  half- 
gram  per  day  for  each  patient.  Furthermore,  observa- 
tions upon  other  women  whose  uteri  were  removed  at  the 
time  of  Cesarean  section  confirm  the  results  presented  by 
Case  II.  The  data  given  in  the  following  table  indicate 
that  when  the  uterus  is  removed  the  subsequent  excretion 
of  urinary  nitrogen  is  regularly  less  than  when  the  uterus  is 
preserved. 

Daily  Average  Nitrogen  of  the  Urine. 

After  Porro-Cesarean  section: 

S.  C.  (observed  20  days) 9.10  grams. 

J.J.   (observed  16  days) 10.92  grams. 

A.  J.  (observed  10  days) 8.92  grams. 

After  conservative  Cesarean  section: 

A.  W.  (observed  20  days)         12.15  grams. 

In  the  normal  puerperium  the  involution  of  the  uterus 
begins  immediately  after  delivery  and  occupies  about  six 
weeks,  although  the  acute  period  is  practically  completed 
by  the  end  of  the  second  week.  The  latter  estimate  would 
seem  correct  when  judged  from  several  points  of  view. 
For  example,  clinical  observation  of  the  decrease  in  the  size 
of  the  organ  indicates  that  the  major  part  of  the  process  is 
effected  during  this  period,  while  the  mensuration  of  the 
individual  muscle  fibers  by  Sanger  on  consecutive  days 
throughout  the  process  justify  a  similar  conclusion.  Fur- 
thermore, metabolic  observations  upon  normal  puerperal 
women  indicate  that  the  excretion  of  the  nitrogenous  pro- 
ducts of  involution  is  practically  completed  during  the  first 
two  weeks  of  the  puerperium.  Consequently,  if  this  be  the 
period  of  acute  involution,  and  if  the  amount  of  nitrogen 
lost  from  the  body  in  consequence  of  the  process  corre- 
sponds to  the  nitrogenous  content  of  the  uterus  removed 
at  the  time  of  delivery  and  before  the  commencement  of 
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involutionary  changes,  it  must  follow  that  the  theoretical 
loss  of  nitrogen  per  day  should  be  from  2  to  3  grams.  Upon 
comparison  of  this  estimate  with  the  average  daily  differ- 
ence (3.05  grams)  actually  found  to  exist  in  Cases  I  and  II, 
one  must  conclude  that  the  excessive  excretion  after  the 
conservative  Cesarean  section  is  due  to  the  involution  of 
the  uterus.  To  be  sure,  in  the  case  in  which  the  uterus  was 
removed  the  nitrogen  output  was  greater  for  three  days, 
but  this  is  readily  explained  as  a  result  of  the  anesthesia. 
After  this  period,  however,  the  output  was  greater  in  the 
case  in  which  the  uterus  was  undergoing  involution. 

Comparison  of  Total  Nitrogen  of  Urine  After  Conservative 

AND   PoRRO-CeSAREAN 

Day        Day        Day        Day        Day        Day         Day  Day 

123456  7  8 

Case  I  .  .  4.70  5.49  10.90  19.15  15.19  13.48  12.37  12.79 
Case  II     .      .       10.50      15.73      17.64      11.90        9.90        8.28  7.40  6.67 


Difference 

.     +5.80  +10.24 

+6.74 

-7.25 

-5.29 

-5.20 

-4.97 

-6.12 

Day 
9 

Day 
10 

^- 

Day 
12 

Day 
13 

Day 

14 

Day 
15 

Case  I 

.      .      .         12.35 

12.64 

14.26 

11.34 

12.08 

11. SO 

14.46 

Case  II 

.      .      .            7.02 

8.64 

9.10 

8.40 

8.60 

8.10 

6.30 

Difference 

.      .      .        -5.33 

-4.00 

-5.16 

—  2.94 

-3.48 

-3.70 

-8.16 

Day 
16 

Day 

17 

Day 

18 

Day 
19 

Day 
20 

Total 

Daily 
average 

Case  I 

.      .      .         12.25 

10.28 

12.91 

12.32 

13.32 

243.04 

12.15 

Case  II      . 

.      .      .            7.65 

8.31 

9.20 

6.56 

6.13 

182.03 

9.10 

Difference       .      .      .       — 4.60    —1.97    —3.71    —5.76    —7.19    —61.01      —3.05 

As  the  result  of  my  investigations  it  is  apparent  that  the 
process  of  involution  causes  a  rise  in  the  urinary  nitrogen 
and  that  the  amount  of  excessive  elimination  corresponds 
to  the  nitrogenous  content  of  the  non-involuted  uterus. 
My  observations  offer  confirmatory  evidence  of  the  fact 
from  three  points  of  view:  (1)  by  the  comparison  of  the 
puerperal  and  postpuerperal  periods  when  the  uterus  has 
not  been  removed;  (2)  from  the  comparison  of  the  aggregate 
excretion  in  cases  in  which  the  uterus  was  removed  and  in 
which  it  was  not;  and  (3)  from  the  comparison  of  the  actual 
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daily  difference  in  such  cases  with  the  theoretical  amount  of 
nitrogen  which  would  be  expected  as  a  result  of  the  involu- 
tionary  process.  We  may  therefore  conclude  that  waste- 
products  from  the  involuting  uterus  pass  into  the  circula- 
tion, are  excreted  by  the  kidneys,  and  in  some  measure 
throw  additional  work  upon  these  organs  during  the  early 
part  of  the  puerperium. 

It  does  not  follow,  however,  that  the  diet  should  be 
restricted  in  the  puerperium.  On  the  contrary  our  obser- 
vations indicate  that  the  increase  in  the  excretion  of  nitro- 
gen is  not  large  enough  to  require  such  restriction,  pro\'ided 
the  patient  is  normal.  On  the  contrary,  if  any  thera- 
peutic inference  may  be  drawn  it  is  in  the  nature  of  a 
justification  of  the  present-day  tendency  to  allow  a  generous 
diet  to  recently  delivered  women. 

On  the  other  hand  in  patients  suffering  from  toxemia  of 
pregnancy  the  additional  work  which  the  kidney  must 
perform  in  the  puerperium  does  become  a  matter  of  prac- 
tical importance.  In  such  circumstances  these  organs 
should  be  given  the  fullest  opportunity  to  recover  from  the 
strain  to  which  they  have  been  subjected,  and,  with  this 
end  in  view,  the  diet  should  be  limited.  Such  precaution 
is  necessary  not  only  because  the  renal  cells  have  been 
damaged,  but  also  because  an  excretory  capacity  some- 
what greater  than  normal  is  desirable. 

The  inspection  of  the  urine  chart  of  a  convalescent 
eclamptic  teaches  that  in  the  days  immediately  following 
delivery  the  kidneys  are  eliminating  an  unusually  large 
amount  of  waste-products,  even  though  the  consumption  of 
food  is  small.  Formerly,  the  large  nitrogenous  excretion 
in  such  cases  was  attributed  to  the  elimination  of  the  waste- 
material  which  had  previously  been  retained,  and  whose 
retention  had  caused  the  toxemia.  Such  a  view  is  evi- 
dently incorrect,  as  my  observations  show  that  the  large 
excretion  of  nitrogen  in  these,  as  well  as  in  normal  cases, 
is  due  to  the  involution  of  the  uterus. 


Tabulation  of  Data 

Case  I  (A.W.). — Conservative  Cesarean  section 

(uterus  not  removed) 

Observation  during  Pregnancy 


Day 

befon 

deliver 

Fluid  by 
B         mouth, 
y.          c.c. 

Quantity 

of  urine, 

c.c. 

Nitrogen 

of  food, 

gm. 

Nitrogen 

of  urine, 

gm. 

Nitrogen 

of  feces, 

gm. 

Nitrogen 
balance. 

Weight  of 
patient, 
pounds. 

32   . 

1755 

775 

14.91 

6.98 

1.68 

+6.25 

1191 

31   . 

1755 

900 

15.00 

9.00 

1.68 

+4.32 

30   . 

1755 

1150 

15.00 

10.58 

1.68 

+2.74 

29   . 

1755 

750 

15.00 

8.25 

1.68 

+5.07 

28   . 

1630 

1325 

17.30 

13.25 

1.68 

+2.37 

27   . 

1630 

860 

15.70 

9.48 

1.68 

+4.54 

26   . 

1630 

675 

15.70 

7.44 

1.68 

+6.58 

25  . 

1440 

1000 

15.70 

13.16 

1.68 

+0.86 

24   . 

1440 

1000 

15.70 

10.60 

1.68 

+3.42 

23   . 

1440 

900 

15.70 

13.60 

1.68 

+0.42 

122i 

Daily  a 

V.        1619 

933 

15.6 

10.23 

1.68 

+3.66 

Observations  during  Puerperium 


■2b 

6 
■3  2 

"o   . 
g-2 

Ii 

2=" 

gj 

o 

a 

1- 

"o 

a 

2S 
P 

"o  .  . 

O  03  O 
^  CO. 

1      .       .       . 

367 

300 

2.63 

4.70 

1.20 

0 

1.8 

-6.07 

110 

2 

460 

400 

1.25 

5.49 

1.20 

0 

1.5 

-6.94 

3 

1665 

600 

7.56 

10.90 

1.20 

0 

1.7 

-6.24 

4 

2065 

850 

15.06 

19.15 

1.20 

0 

0.9 

-8.39 

5 

1995 

1085 

12.33 

15.19 

1.20 

2.2 

0.5 

-8.16 

6 

1670 

1070 

9.90 

13.48 

1.20 

2.6 

-7.98 

7 

1850 

950 

12.67 

12.37 

1.20 

4.1 

-5.00 

8 

2640 

1100 

15.10 

12.79 

1.20 

3.6 

-2.49 

9 

2680 

1390 

15.10 

12.35 

1.20 

1.6 

-0.05 

10 

2480 

950 

15.10 

12.64 

1.20 

1.9 

-0.64 

11 

2350 

1350 

15.10 

14.26 

1.20 

1.4 

-1.76 

12 

2380 

1350 

15.10 

11.34 

1.20 

3.1 

-0.54 

13 

1990 

1570 

15.10 

12.08 

1.20 

1.9 

-0.08 

14 

2300 

1290 

15.10 

11.80 

1.20 

1.7 

+0.40 

15 

2340 

1270 

15.10 

14.46 

1.20 

6.3 

-2.66 

16 

2300 

1250 

15.10 

12.25 

1.20 

2.1 

-0.45 

17 

2780 

1450 

15.10 

10.28 

1.20 

5.6 

-1.98 

18 

2940 

2100 

15.10 

12.91 

1.20 

3.0 

-2.01 

19 

3320 

2200 

15.10 

12.32 

1.20 

6.0 

-4.42 

20 

2820 

1850 

15.10 

13.32 

1.20 

6.4 

-5.82 

105 

Daily  average 

2119 

1220 

12.88 

12.15 

1.20 

3.3 

-3.56 

41     .      .      . 

1620 

1300 

15.70 

10.56 

1.45 

4.9 

-1.21 

107 

42 

1620 

1500 

15.70 

10.20 

1.45 

3.9 

+0.15 

43 

1620 

1600 

15.70 

10.08 

1.45 

4.4 

-0.23 

44 

1620 

1225 

15.70 

10.04 

1.45 

4.4 

-0.19 

45 

1620 

1300 

15.70 

10.40 

1.45 

4.1 

-0.25 

1071 

Dailj 

'  av 

era 

ge 

1620 

1385 

15.70 

10.25 

1.45 

4.3 

-0.34 

Gyn  Soc 


29 
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Case  II  (S.C.). — Porro-Cesarean  section  (uterus  removed). 
Observations  during  Pregnancy 


Day 

befon 

delivei 

Fluid  by 
B         mouth, 
y.          c.c. 

Quantity 

of  urine, 

c.c. 

Nitrogen 

of  food, 

gm. 

Nitrogen 

of  urine, 

gm. 

Nitrogen 

of  feces, 

gm. 

Nitrogen 
balance. 

Weight  of 
patient, 
pounds. 

14   . 

1550 

1150 

15.70 

7.60 

1.8 

+6.30 

96 

13   . 

1580 

1150 

15.70 

8.28 

1.8 

+5.62 

12   . 

1580 

800 

15.70 

8.78 

1.8 

+5.12 

11    . 

1580 

625 

15.70 

8.31 

1.8 

+5.59 

10   . 

1580 

700 

15.70 

8.82 

1.8 

+5.08 

9   . 

1580 

600 

15.70 

7.88 

1.8 

+6.02 

8   . 

1580 

900 

15.70 

10.33 

1.8 

+3.57 

7   . 

1580 

950 

15.70 

8.65 

1.8 

+5.25 

«   . 

1580 

1100 

15.70 

8.96 

1.8 

+4.94 

5   . 

1580 

1500 

15.70 

11.24 

1.8 

+2.66 

4    . 

1580 

1350 

15.70 

9.45 

1.8 

+4.45 

3    . 

2880 

22.50 

13.89 

9.00 

1.8 

+3.09 

2    . 

2880 

1800 

13.89 

8.46 

1.8 

+3.63 

1    . 

1760 

1200 

9.90 

6.05 

1.8 

+2.05 

99§ 

Daily 

av.       1776 

1148 

15.02 

8.70 

1.8 

+4.52 

Observations  durino  Puerperium 


1  .    . 

725 

600 

4.41 

10.50 

0.95 

-7.03 

79i 

2   .      . 

1510 

725 

9.14 

15.73 

0.95 

-7.54 

3   .      . 

2480 

900 

12.00 

17.64 

0.95 

-6.59 

4    .      . 

2480 

850 

12.00 

11.90 

0.95 

-0.85 

5  .      . 

2480 

1650 

12.00 

9.90 

0.95 

+1.15 

6  .      . 

2480 

1800 

12.00 

8.28 

0.95 

+2.77 

7   . 

2480 

1850 

12.00 

7.40 

0.95 

+3.65 

8   .      . 

2480 

1450 

12.00 

6.67 

0.95 

+4.38 

9   .      . 

2480 

1350 

12.00 

7.02 

0.95 

+4.03 

10   .      . 

2480 

1200 

12.00 

8.64 

0.95 

+2.41 

11    .      . 

2480 

1450 

12.00 

9.10 

0.95 

+1.95 

12   .      . 

2480 

1600 

12.00 

8.40 

0.95 

+2.65 

13   .      . 

2480 

1750 

12.00 

8.60 

0.95 

+2.45 

14   .      . 

2480 

1650 

12.00 

8.10 

0.95 

+2.95 

15   .      . 

1580 

850 

15.70 

6.30 

0.95 

+6.65 

16   .      . 

1580 

950 

15.70 

7.65 

0.95 

+7.10 

17   .      . 

1580 

1250 

15.70 

8.31 

0.95 

+6.44 

IS   .      . 

1580 

1150 

15.70 

9.20 

0.95 

+5.55 

19   .      . 

1580 

1250 

15.70 

6.56 

0.95 

+8.19 

20   .      . 

1580 

1250 

15.70 

6.13 

0.95 

+8.62 

84! 

Daily  av. 

2074 

1126 

12.59 

9.10 

0.95 

+2.45 
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CONGENITAL  AND  PLACENTAL  TUBERCULOSIS 


By  Charles  C.  Norris,  M.D. 
Philadelphia 


The  subjects  of  the  placental  transmission  of  disease  and 
of  placental  pathology  in  general  have  always  proved  of  the 
greatest  interest  to  the  writer.  The  contradictory  findings 
that  recently  have  been  reported  regarding  the  frequency 
of  placental  tuberculosis  deserve  special  attention.  Thus, 
Simepert  reported  having  found  placental  tuberculosis  in 
80  per  cent,  of  a  series  of  cases;  Norak  and  Ranzel,  in  70 
per  cent.;  Schmorl  and  Geipel,  in  40  per  cent.;  Pankow, 
on  the  other  hand,  in  a  series  of  20  placentas  failed  to  demon- 
strate a  single  case,  and  Bossi  had  a  similar  experience. 
As  a  result  of  these  and  other  equally  conflicting  reports 
it  has  seemed  advisable  to  gather  and  study  the  ressult 
secured  in  a  large  series  of  cases,  with  the  hope  of  throwing 
some  light  upon  the  actual  frequency  of  placental  and 
congenital  tuberculosis.  At  the  outset  it  became  apparent 
that  the  divergent  results  obtained  by  various  investigators 
were  dependent  chiefly  upon  three  factors:  (1)  the  standard 
set  for  the  tubercle  bacillus,  whether  the  staining  of  acid- 
fast  bodies  morphologically  similar  to  the  tubercle  bacillus 
was  to  be  accepted,  or  whether  inoculation,  culture,  or 
histological  changes  were  to  be  demanded  before  determin- 
ing the  exciting  cause;  (2)  the  different  types  of  cases  from 
which  material  was  obtained,  acute  and  chronic;  (3)  errors 
in  technique. 
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The  diflBculty  of  obtaining  suitable  material  became  evident 
early,  for  it  was  obviously  unwise  to  draw  conclusions  from 
the  study  of  a  small  series  of  specimens,  no  matter  how 
carefully  this  was  done.  To  meet  this  need  the  author 
sent  a  circular  letter  to  all  the  members  of  the  Philadelphia 
Obstetrical  Society,  requesting  them  to  supply  material; 
specimens  were  also  obtained  routinely  from  the  author's 
service  in  the  Maternity  Hospital,  from  the  gynecological 
department  of  the  University  Hospital,  Philadelphia,  from 
the  Philadelphia  General  Hospital,  and  from  the  Henry 
Phipps  Institute.  In  spite  of  the  specimens  secured  from 
these  sources,  the  author  does  not  consider  that  as  yet  a 
sufficient  number  of  specimens  have  been  studied  from  which 
to  draw  positive  conclusions,  hence  the  present  paper  must 
be  regarded  in  the  nature  of  a  preliminary  report,  and  as 
a  review  of  the  theories  at  present  held  regarding  this  subject. 
For  this  reason  an  endeavor  has  been  made  to  present  all 
sides  of  this  question  and  to  give  in  moderate  detail  the 
various  argmnents  which  have  been  advanced  from  time  to 
time  regarding  the  frequency  of  tuberculosis  in  the  products 
of  conception  as  well  as  the  theories  regarding  the  same. 

The  author  wishes  to  acknowledge  his  indebtedness  to 
Dr.  Damasco  Rivas,  of  the  Department  of  Tropical  Medicine, 
University  of  Pennsylvania,  for  his  kind  assistance  with 
the  inoculation  tests,  and  to  the  various  gentlemen  who 
have  supplied  material. 

Congenital  Tuberculosis.  Tuberculosis  was  probably 
recognized  many  hundreds  of  years  prior  to  the  Christian 
era  (Williams,  Osier,  Waldenburg,  Prodohl,  and  Hohne). 
Hippocrates  (400-376  B.C.),  Galen  (131-200  B.C.),  described 
the  disease,  and  today  the  mortality  statistics  show  that 
of  all  deaths  from  9  to  12  per  cent,  are  due  to  this  affection 
(Rosenau).  It  is  not  strange,  therefore,  that  the  etiology 
of  so  ancient  and  widespread  a  scourge  as  tuberculosis 
should  have  received  careful  study. 
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It  was  early  observed  that  the  children  of  tuberculous 
parents  were  much  more  frequently  attacked  by  the  disease 
than  were  the  offspring  of  healthy  progenitors.  Prior  to 
the  discovery  of  the  tubercle  bacillus  by  Koch  in  1882  the 
theory  that  tuberculosis  was  of  congenital  origin  received 
much  consideration.  Subsequently,  how^ever,  the  belief 
began  to  lose  ground,  and  the  frequency  with  which  tuber- 
culous offspring  were  born  of  infected  parents  was  explained 
by  the  doctrine  of  postnatal  infection,  aided,  perhaps,  by  a 
hereditary  predisposition.  That  the  majority  of  cases  are 
thus  caused  has  been  proved  beyond  doubt.  Recent  investi- 
gations, however,  by  Schmorl  and  Geipel,  Norak  and  Ranzl, 
Sitzenfrey,  Warthin  and  Cowie,  and  others  tend  to  show  that 
not  only  does  congenital  tuberculosis  occur,  but  that  it  may 
be  relatively  more  frequent  than  is  generally  assumed. 

Definition.  The  name  "congenital  tuberculosis"  should 
be  reserved  for  those  cases  in  which  tubercle  bacilli  are 
present  in  the  fetus  at  or  prior  to  birth.  A  sharp  discrimina- 
tion must  be  made  between  congenital  infection  and  con- 
genital predisposition.  Numerous  attempts  have  been  made 
to  classify  infection  of  the  embryo  or  fetus.  Martins  has 
strongly  emphasized  the  distinction  between  the  terms 
"congenital"  and  "inherited." 

He  applies  the  term  "congenital"  to  any  condition  that 
ma}"  be  present  in  the  child  at  the  time  of  its  birth,  and  term 
"inherited"  only  to  that  condition  which  develops  as  the 
direct  result  of  the  conjugation  of  the  two  sex  cells:  in 
other  words,  anything  that  is  given  to  the  new  organism 
from  the  germinative  plasma.  The  terms  "congenital"  and 
"inherited"  are  somewhat  confusing,  and  it  would  seem 
advisable  to  use  the  term  "  congenital"  to  cover  both  varieties 
of  infection,  and  in  these  cases  in  which  it  may  be  necessary 
to  differentiate  between  the  two  forms,  to  use  the  term 
"germinative"  as  descriptive  of  an  infection  caused  by  the 
spermatozoon    or    ovum,   the    germinative    cells,   applying 
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the  denominative  intra-uterine  or  placental  infection  to 
those  cases  having  a  hematogenous  or  other  intra-uterine 
or  placental  origin. 

Etiology.  Congenital  tuberculous  infection  may  occur 
in  a  number  of  ways:  it  may  be  due  to  the  spermatozoon 
or  the  ovum,  the  germinative  infection,  or  the  products  of 
conception  may  subsequently  be  infected  as  the  result  of  a 
maternal  bacillemia;  or  it  may  be  the  result  of  a  direct 
extension  from  surrounding  structures,  either  by  continuity 
or  through  adjacent  lymph  channels. 

Germinative  Infection.  Spermatozoic.  Tubercle  bacilli 
have  never  been  demonstrated  within  the  spermatozoon 
In  order  to  produce  infection,  however,  it  is  not  necessary 
for  the  bacilli  to  invade  the  spermatozoa,  for  a  tubercle 
bacillus  adherent  to  the  outer  surface  of  the  cell  may  effect 
a  similar  result.  A  tubercle  bacillus  may  become  attached 
to  a  spermatozoon  at  any  point  along  the  course  of  the  latter 
— testicle,  vas  deferens,  prostatic  fluid,  urethra,  external 
surface  of  penis,  vulva,  vagina,  cervix,  uterus,  or  even  the 
Fallopian  tube.  It  is,  therefore,  theoreticallj^  possible  for 
an  ovum  to  become  infected  by  a  spermatozoon,  the  tubercle 
bacillus  having  originated  in  the  woman  or  been  derived 
from  an  exanthropic  source. 

That  spermatozoa  may  be  the  germ-carriers  in  diseases 
other  than  tuberculosis  has  been .  demonstrated  (Bab, 
Sakurane,  Fourquet,  Feullee,  and  others),  and  although 
the  likelihood  of  such  an  event  occurring  varies  markedly 
in  the  different  diseases,  the  possibility  of  their  being  the 
carriers  of  tuberculous  infection  must  be  considered.  The 
presence  of  organisms  other  than  the  tubercle  bacillus  in  or 
attached  to  the  spermatozoon  does  not  always  inhibit  the 
activity  of  the  latter. 

In  considering  this  variety  of  infection  the  experiments  of 
Waldstein  and  Ekler  are  of  interest.  These  authors  report 
that  in  normal  rabbits  the  biological  tests  appeared  to  show 
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that  in  the  female  organism  absorption  of  the  spermatic 
fluid  occurs.  This  observation  will,  however,  require  further 
verification. 

Tuberculosis  of  the  male  genito-urinary  tract  is  by  no 
means  infrequent.  Viet  and  Martin  assert  that  involvement 
of  the  genital  tract  occurs  in  3  per  cent,  of  tuberculous  males. 
Guiteras  reports  that,  next  to  the  gonorrheal,  the  tuberculous 
variety  is  the  most  frequent  form  of  epididymitis.  When 
tuberculosis  of  the  genital  or  urinary  tract  is  present  the 
semen  frequentlj^  contains  tubercle  bacilli;  on  the  other 
hand,  in  some  cases,  notably  in  that  of  d'Aubean,  the  dis- 
covery of  the  tubercle  bacillus  in  the  semen  and  the  absence 
of  lesions  in  the  genito-urinary  tract  were  the  first  evidences 
of  the  existence  of  pulmonary  phthisis.  Jani  and  others 
have  reported  the  finding  of  tubercle  bacilli  in  the  testes 
of  phthisical  men  in  w^hom  no  demonstrable  genital  lesions 
were  present.  Jani  found  the  bacillus  present  in  five  of 
eight  cases  examined.  Sirenae  injected  the  semen  from  a 
tuberculous  patient  into  dogs,  who  then  developed  tubercu- 
losis. Solles  and  Foa  report  similar  results.  Spano  in  six 
cases  of  phthisis  demonstrated  the  presence  of  tubercle  bacilli 
in  the  seminal  vesicles  in  five.  Jackh  like^ase  demonstrated 
the  presence  of  tubercle  in  the  testicular  secretion  in  two  cases 
of  acute  miliary  tuberculosis.  Somewhat  similar  results  were 
also  obtained  by  Low^enstein. 

Theoretically,  tubercle  bacilli  free  in  the  blood  should  not 
gain  access  to  the  testicular  or  prostatic  fluid,  but  should 
become  enmeshed  in  the  fine  capillaries  leading  to  the 
glandular  structures  of  the  testes  or  prostate;  Grawitz, 
however,  showed  that  the  mold  germs,  which  have  a  larger 
diameter  than  tubercle  bacilli,  may,  under  certain  conditions, 
reach  the  testicular  secretion  by  way  of  the  blood-stream. 
Murphy  calls  attention  to  the  fact  that  it  is  extremely 
difficult,  in  some  cases,  to  make  a  diagnosis  of  tuberculous 
seminal  vesiculitis,  and  that  probably  many  of  the  cases  in 
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which  the  genitalia  have  been  considered  normal  have  in 
reality  been  instances  in  which  this  focus  has  been  overlooked. 

The  work  of  Rohlff  and  \Yestmayer  tends  to  support 
Murphy's  opinion  in  that  these  investigators  have  demon- 
strated that  tubercle  bacilli  are  rarely  present  in  the  semen 
of  phthisical  men  if  genital  lesions  are  absent.  Rohlff 
inoculated  goats  and  rabbits  with  the  spermatic  fluid  ob- 
tained from  ten  men  who  had  died  of  pulmonary  tuberculosis, 
with  negative  results.  ^Yestmaye^  injected  the  ground-up 
particles  of  the  testicles  of  similar  subjects  into  the  peritoneal 
cavity  of  rabbits,  with  hke  results. 

Dobroklonski,  by  means  of  smears  and  inoculations, 
tested  the  semen  of  25  men  who  had  died  of  pulmonary 
phthisis;  24  were  negative,  the  one  positive  result  being 
obtained  from  a  subject  in  whom  a  tuberculous  epidid\Tiiitis 
was  present.  ^Yalthe^  examined  161  sections  made  from  the 
testis,  epididymis,  and  prostates  of  12  phthisical  subjects 
without  finding  a  single  tubercle  bacillus. 

Gartner  injected  a  pure  culture  of  tubercle  bacilli  into 
the  testes  of  22  rabbits  and  21  guinea-pigs;  he  then  mated 
these  animals  with  65  females.  In  none  of  the  29  rabbits  or 
45  guinea-pigs  which  were  born  did  tuberculosis  develop, 
except  in  one,  the  infection  in  this  case  probably  being  caused 
by  food.  Cornet  was  unable  to  demonstrate  the  presence 
of  tuberculosis  either  microscopically  or  by  culture  methods 
in  32  fetuses  and  young  animals  bred  from  guinea-pigs 
the  male  parents  of  which  had  been  inoculated  in  the  testes 
prior  to  breeding.  Numerous  instances  are  on  record  in 
which  fetal  tuberculosis  has  been  produced  experimentally 
in  animals  by  injecting  cultures  of  tubercle  bacilli  into  the 
vagina  just  before  or  immediately  after  coitus  (Friedman, 
Yaraldo,  and  others).  These  results  are,  however,  valueless, 
for  a  maternal  infection  followed  by  a  hemogenic  infection 
of  the  products  of  conception  was  probably  the  etiological 
factor. 
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A  tuberculous  ulceration  of  the  penis  may  also  be  the 
means  of  introducing  tubercle  bacilli  into  the  vagina  with 
the  semen.  Cornet  mentions  the  possibility  of  tubercle- 
laden  sputum  being  used  as  a  lubricant  during  coitus,  with 
resulting  infection.  From  what  has  been  said  it  would 
seem  fair  to  assume  that  although  germinative  congenital 
tuberculosis  of  spermatozoic  origin  may  occur  it  is  extremely 
rare. 

Unfertilized  Omivi.  Infection  of  the  ovum  may  take  place 
in  the  ovary,  either  before  or  after  rupture  of  the  Graafian 
follicle;  in  the  peritoneal  cavity,  Fallopian  tube,  or  even  in 
the  uterus,  although  it  is  generally  accepted  that  fertilization 
of  the  ovum  usually  takes  place  in  the  Fallopian  tube.  As 
in  the  spermatozic  infection  the  tubercle  bacilli  may  be 
either  in  or  attached  to  the  ovum;  in  the  latter  event  it 
may  subsequently^  gain  entrance  with  the  fertilizing  sperma- 
tozoon or  very  shortly  afterward.  The  decidua  reflexa  is 
probably  formed  almost  immediately  after  the  entrance  of 
the  fertilized  ovum  into  the  uterus,  so  that  the  latter  event 
is  extremely  unlikely. 

Sitzenfrey,  in  one  case,  found  tubercle  bacilli  situated  in  a 
primordial  follicle  of  a  human  ovum.  The  patient  was 
eighteen  years  old,  and  four  years  previously  had  had  a 
peritonitis,  presumably  of  tuberculous  origin.  At  operation 
both  adnexa  were  found  to  be  tuberculous.  Schottlander 
has  produced  tubercles  and  giant  cells  experimentally 
within  developing  Graafian  follicles  in  rabbits.  Landouzy 
believes  that  in  rare  instances  infection  of  the  ovum  from 
a  tuberculous  oophoritis  or  salpingitis  may  occur.  That 
intra-ovarian  infection  of  the  ovum  does  take  place  has  been 
definitely  proved,  but  that  extra-ovarian  infection  occurs 
rests  only  upon  a  theoretic  basis.  It  is  doubtful  if  an  ovum 
infected  within  the  ovary,  if  fertilized,  could  develop. 
Ova  infected  outside  the  ovary  would  naturally  possess  a 
slightly  greater  chance  of  developing. 
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Muffucci,  Baumgarten,  and  others  have  performed 
numerous  experiments  by  injecting  avian  tubercle  bacilli 
into  the  eggs  of  chickens.  In  some  cases  the  eggs  failed  to 
hatch  or  produced  weak  chicks  that  did  not  show  tuberculous 
infection,  whereas  in  others  the  existence  of  tuberculosis 
was  demonstrated.  We  believe  that  no  trustworthy  com- 
parison can  be  made  between  these  results  and  what  might 
take  place  in  a  woman.  The  fact  that  when  intra-ovarian 
infection  does  occur  the  Fallopian  tubes  are  usually  involved, 
and  are  often  not  patulous,  may  to  a  certain  extent  prevent 
the  more  frequent  fertilization  of  such  ova.  That  the  ovum 
may  be  infected  by  microorganisms  other  than  the  tubercle 
bacillus  has  been  amply  proved  (Hoffmann  and  Walters, 
Levaditi  and  Saurage,  Bab,  Magalhaes,  Koch,  Simmonds, 
and  others). 

Congenital  Germinative  Tuherculosis.  From  what  has  been 
stated  it  may  be  seen  that  germinative  tuberculosis  may 
take  place  in  three  ways:  (1)  the  tubercle  bacilli  may 
enter  the  ovum  with  the  fertilizing  spermatozoon,  either 
attached  to  the  surface  of  or  actually  within  the  male 
germinative  cell;  (2)  the  tubercle  bacilli  may  be  lodged 
within  the  ovum,  which  is  later  fertilized ;  (3)  or  the  tubercle 
bacilli  may  have  been  attached  to  either  the  spermatozoon 
or  the  ovum  and  gain  access  to  the  latter  shortly  after 
fertilization.  The  question  as  to  whether  an  infected  fertil- 
ized ovum  would  develop  is  open  to  grave  doubt. 

We  are  willing  to  admit,  that,  theoretically,  germinative 
infection  may  occur;  but,  viewed  from  a  practical  stand- 
point, this  form  of  tuberculous  infection  is  probably  too 
rare  to  be  seriously  considered  as  a  factor  in  congenital 
tuberculosis.  Further  investigation  of  this  subject  is  neces- 
sary, and  a  careful  study  of  the  embryos  and  early  gestation 
sacs  of  tuberculous  parents  would  yield  much  information. 
The  demonstration  of  a  germinative  infection  is  obviously 
extremely  difficult,  and  most  authors  agree  with  Cornet 
that  its  existence  has  not  yet  been  proved. 
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Pl.\cental  and  Fetal  Tuberculosis.  It  is  a  generally 
accepted  fact  that  fertilization  of  the  ovum  takes  place 
within  the  Fallopian  tube,  probably  in  its  outer  portion, 
and  that  from  this  point  it  is  carried  along,  by  the  action 
of  the  cilia  of  the  surface  tubal  epithelium,  to  the  uterine 
cavity,  where  it  becomes  lodged.  It  is  possible,  therefore, 
for  tubercle  bacilli  to  enter  the  fertilized  ovum  at  any  point 
along  its  course.  Obviously  the  uterus  is  the  most  likely 
point  for  infection  to  take  place.  This  may  occur  by  four 
different  routes:  (1)  hematogenic;  (2)  IjTnphogenic;  (3)  by 
direct  extension  through  continuity';  and  (4)  by  tubercle 
bacilli  gaining  access  from  without. 

Susceptibility  to  Tuberculosis.  It  would  seem  advisable, 
at  this  point,  to  digress  and  discuss  briefly  the  action  exer- 
cised by  the  maternal  toxins  and  antibodies  upon  the  pre- 
sumably hitherto  uninfected  products  of  conception.  This 
subject  has  received  much  attention  and  been  widely  dis- 
cussed by  Hollos,  Rosenau  and  Anderson,  Huppe,  Bartel, 
Klebs,  and  many  others,  and  the  question  as  to  whether 
the  embryo,  fetus,  or  child  of  a  tuberculous  mother  is  hypo- 
susceptible  or  hypersusceptible  to  the  action  of  the  tubercle 
bacilli  is  still  in  doubt,  \^'^len  we  consider  how  susceptible 
the  fetus  is  to  the  maternal  tuberculous  toxins  it  would 
seem  that  the  general  nutrition  must  become  impaired. 

Carriere  showed  experimentally  that  in  animals  tuber- 
culous toxins  influenced  pregnancy  by  reducing  the  number 
of  the  offspring,  and  that  in  many  instances  these  died 
in  utero  or  shortly  after  birth,  or  that  those  that  survived 
were  weak.  The  efi'ects  were  most  marked  when  toxins 
from  both  parents  were  injected.  This  investigator  believed 
that  the  surviving  young  animals  were  more  susceptible 
to  tuberculous  infection  than  were  the  control  animals. 
Ballantyne  states  that  once  the  tubercle  bacilli  have  gained 
access  to  the  fetal  tissues  they  find  there  an  excellent  soil 
for  development.    Pankow  inoculated  a  number  of  guinea- 
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pigs  with  portions  of  placentas  obtained  from  twenty  cases 
of  suspected  or  congenital  tuberculosis.  Three  of  these 
pigs  died  within  a  few  days,  presumably  from  a  toxemia, 
for  in  none  of  them  was  it  possible  to  demonstrate  the 
presence  of  tubercle  bacilli. 

Bossi  injected  the  ground-up  particles  of  placentas  of 
tuberculous  women  into  guinea-pigs  and  found  that  marked 
evidences  of  toxemia  resulted.  The  effects  were  more  lethal 
when  placentas  from  women  far  advanced  in  tuberculosis 
or  in  poor  general  health  were  used  and  in  those  from  patients 
who  showed  large  numbers  of  tubercle  bacilli  in  the  sputum. 
Control  experiments  with  eight  placentas  coming  from 
healthy  women  gave  negative  results.  Bossi,  therefore, 
concludes  that  there  are  in  the  placenta  of  tuberculous 
women  toxins  that  are  transmitted  to  the  fetus  and  that 
may  cause  death  or  miscarriage,  or  result  in  the  birth  of 
weaklings.  Cornet's  views  agree  with  those  of  Bossi,  and 
he  believes  that  the  toxins  result  from  a  process  of  osmosis. 
He  does  not,  however,  consider  that  such  toxins  increase 
the  susceptibility  to  tuberculosis,  but,  on  the  contrary, 
he  believes  that  the  fetus  in  utero  acquires  a  certain  amount 
of  immunity.  With  this  latter  view,  Sitzenfrey,  Hollos, 
and  Warthin  are  in  accord. 

As  has  previously  been  stated  the  question  of  susceptibility 
is  still  an  undecided  one,  but  it  would  seem  that  the  consensus 
of  modern  scientific  opinion  is  tending  toward  the  belief 
that  the  children  of  tuberculous  parents  exhibit  a  hj^er- 
susceptibilit}'  rather  than  an  immunity  to  tuberculosis, 
and  this  reasoning  is  borne  out  by  our  own  experiments, 
which  are  described  in  detail  in  subsequent  pages. 

The  theory  of  Baumgarten  is  of  special  interest  in  this 
connection.  This  observer  states  that  heredity  has  been 
recognized  in  all  ages  as  one  of  the  most  important  factors 
in  the  spread  of  tuberculosis,  and  that  this  is  entirely  the 
result  of  a  direct  transmission  of  the  specific  microorganism. 
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This  opinion  is  based  upon  the  few  cases  of  congenital  tuber- 
culosis in  newborn  infants  and  animals  that  have  been 
definitely  proved.  The  paucity  of  such  observations  is 
explained  by  Baumgarten  on  the  theory  that  embryonic 
tissue  exerts  an  inhibitory  action  on  the  growth  of  tubercle 
bacilli,  so  that  they  may  remain  latent  for  long  periods  and 
become  active  after  many  years.  That  tubercle  may  long 
remain  inactive,  even  in  adults,  is  well  recognized,  and 
numerous  instances  tending  to  demonstrate  this  latency 
are  quoted  by  Baumgarten.  In  support  of  this  theory 
he  goes  so  far  as  to  assert  that  tubercle  bacilli  may  be  trans- 
mitted through  several  generations  in  a  latent  form,  only 
to  become  active  in  one  of  the  descendants.  This  last  belief 
is  certainly  an  extreme  one  and  has  no  foundation  on  fact. 

The  atavistic  transmission  theory  would  suppose  that  the 
tubercle  bacilli  would  pass  to  either  the  father  or  the  mother 
and  settle  in  one  of  the  testicle  or  in  the  ovary,  remaining 
latent  there  for  years,  and  that  finally  the  particular  infected 
germinative  cell  should  become  the  source  of  an  embryo 
which  would  develop.  This  assumption  is  based  on  the 
vaguest  of  theoretic  grounds.  Sitzenfrey,  however,  states 
that  direct  transmission  to  the  child  may  occur  ??z  2dero, 
and  that  the  tubercle  bacilli  may  remain  latent  for  prolonged 
periods,  sometimes  for  two  or  three  years  or  even  longer. 

The  doctrine  of  the  latency  of  tuberculosis  has  received 
a  strong  impulse  by  Behring,  who  asserts  that  pulmonary 
phthisis  in  adults  is  frequently  the  result  of  infection  acquired 
during  childhood  through  the  ingestion  of  contaminated 
milk.  This  conclusion  is  based  partly  upon  the  fact  that 
the  digestive  tract  of  young  animals  lacks,  to  a  large  extent, 
the  protective  properties  that  are  present  in  later  life. 
This  latter  belief,  however,  is  founded  largely  upon  theoretic 
grounds,  and  many  arguments  against  it  can  be  adduced. 

Rosenau  states  that  a  hereditary  tendency  may  be  trans- 
mitted, and  that  such  tendency  may  be  demonstrated  by 
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the  power  of  the  individual  to  react.  Rosenau  states  that 
this  view  is  borne  out  by  an  analogy  in  the  experiments 
upon  anaphylaxis  in  guinea-pigs,  in  which  it  has  been  shown 
that  hypersusceptibility  to  a  foreign  proteid,  such  as  tuber- 
culosis, may  be  transmitted.  On  the  other  hand,  however, 
Webb  and  Williams  have  produced  a  certain  amount  of 
immunity  in  guinea-pigs  and  monkeys  by  the  injection  of 
living  tubercle  bacilli. 

Undoubtedly  many  cases  have  been  recorded  in  which 
tubercle  bacilli  were  positively  demonstrated  in  large  num- 
bers in  the  fetus  or  newborn  child,  no  other  pathological 
changes  being  present,  a  finding  that  requires  further  study. 

Resistant  Power  or  Immunity  to  Tuberculosis  Possessed 
by  the  Newly  Born  Animals  of  Healthy  Parentage.  In  this 
series  twelve  newly  born  guinea-pigs  were  employed.  One- 
half  of  the  series  received  intravenous  injections  of  0.01  c.c. 
of  a  pure  culture  of  tubercle  bacilli,  diluted  with  5  c.c.  of 
sterile  physiological  salt  solution;  the  remainder  were 
injected  with  0.001  c.c.  of  tubercle  bacilli  diluted  with  a 
similar  amount  of  salt  solution.  All  these  animals  died  or 
showed  marked  evidence  of  advanced  tuberculosis  within 
six  weeks  or  less.  As  a  rule  the  lungs,  intestines,  and  peri- 
toneal cavity  were  involved.  Tubercle  bacilli  were  demon- 
strated in  all  the  animals.  The  value  of  this  experiment  is 
limited,  as  these  animals  were  naturally  deprived  of  the 
possible  immunizing  properties  of  the  maternal  blood,  the 
mothers  having  been  healthy.  The  experiment  does  show, 
how^ever,  that  the  newborn  animals  exhibited  but  slight 
resistance  even  to  small  quantities  of  highly  diluted  cultures 
of  tubercle  bacilli. 

Resistant  Power  or  Immunity  to  Tuberculosis  Possessed 
by  the  Newly  Born  Animals  of  Tubercidous  Mothers.  This 
series  of  experiments  was  performed  upon  twelve  newly 
born  guinea-pigs  whose  mothers  had  received,  during  the 
last  week  of  pregnancy,  intravenous  injections  of  0.5  c.c. 
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of  a  pure  culture  of  tubercle  bacilli.  The  mothers  all  sub- 
sequently died  or  were  killed,  and  all  presented  well-marked 
evidences  of  tuberculosis.  The  young  animals  received  the 
same  treatment  as  those  in  the  first  series.  The  young  in 
this  second  series,  although  presumably  the  recipients  of 
whatever  immunizing  power  was  present  in  the  maternal 
blood,  all  shared  the  same  fate  as  those  of  the  first  series 
the  lesions  being  quite  as  marked  and  becoming  manifest 
equally  early.  Tubercle  bacilli  of  similar  strain  were  em- 
ployed in  all  the  injections,  so  that  the  young  were  subjected 
to  the  same  t^'pe  of  organism  as  were  the  mothers.  It  is 
interesting  to  note  that  no  abortions  or  dead  fetuses  followed 
the  experiment,  this  result  differing  from  that  obtained  by 
Bossi.  Three  of  the  guinea-pigs  were  weak  at  birth  and 
died  prior  to  the  eighth  day.  Too  much  stress  should  not 
be  laid  on  the  mortality  rate  of  these  young  animals,  as  the 
effects  of  inoculation  may  be  held  to  have  been,  as  they 
probably  were,  more  or  less  responsible  for  their  deaths, 
although  the  fact  that  they  appeared  weak  at  birth  is  not 
to  be  lost  sight  of.  As  the  results  show,  in  none  was  immunity 
present.  It  might  be  argued  that  some  of  these  young  animals 
were  infected  in  utero,  and  while  this  is  possible,  at  none 
of  the  postmortems  were  evidences  of  marked  involvement 
of  liver  or  adjacent  lymphatics  found,  areas  which,  it  would 
seem,  would  be  most  likely  to  become  infected  if  the  con- 
dition were  due  to  congenital  lesions. 

An  extensive  review  of  the  literature  on  immunity  would 
be  impossible  in  the  limited  space  of  a  paper  of  this  character; 
we  may,  however,  quote  Cornet,  who  is  an  authority  upon 
this  subject.  This  author  asserts  that  the  repeated  injection 
of  the  various  products  of  tubercle  bacilli  results  in  a  gradu- 
ally increased  tolerance  of  the  same.  This  is  true  not  only 
of  healthy  but  also  of  tuberculous  animals.  Recent  investi- 
gation has  shown  that  this  immunity  is  similar  in  many 
respects  to  that  obtained  with  other  poisons  of  a  proteid 
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nature.  Doses  of  tuberculin,  like  those  of  other  bacterial 
poisons,  could  be  gradually  or  rapidly  increased  until  a 
maximum  of  tolerance  be  reached,  varying  in  different 
individuals,  and  beyond  which  chronic  poisoning  would 
be  likely  to  develop.  The  s^inptoms  that  accompany  this 
form  of  poisoning  are  loss  of  weight,  anemia,  and  debility. 
It  is  possible,  therefore,  that  in  some  cases,  especially  in  the 
chronic  ones,  the  tuberculous  products  circulating  in  the 
maternal  blood  may  be  small  in  amount  or  of  lessened 
virulence,  whereas  in  other  animals  these  may  be  of  sufficient 
virulence  seriously  to  impede  the  development  or  nutrition 
of  the  fetus. 

Clinically  the  writer  has  observed  infants  vrho  were  strong 
and  healthy  at  birth,  the  offsrping  of  mothers  in  the  last 
stages  of  tuberculosis,  as  well  as  infants  of  similarly  infected 
mothers  who  were  weak  and  puny.  The  author  believes, 
therefore,  that  the  last  word  regarding  immunity  under 
these  conditions  has  not  as  yet  been  said  and  that  further 
experiment  is  necessary  before  this  point  can  be  definitely 
settled. 

Action  of  Maternal  Toxin  and  Antibodies  upon  the  Fetus. 
Congenital  Tuberculosis.  A  third  series  of  IS  guinea-pigs 
were  injected,  both  intravenously  and  intraperitoneally, 
during  the  last  weeks  of  pregnancy.  In  this  series  48  young 
were  born;  2  of  the  guinea-pigs  died  before  giving  birth 
to  young,  and  in  none  of  these  did  the  fetuses  show  evidences 
of  tuberculosis.  The  placentas  of  these  fatal  cases  likewise 
gave  no  histological  evidence  of  tuberculosis,  nor  were 
inoculations  from  them  successful  in  producing  the  disease. 
Examination  of  the  ground-up  particles  of  the  placentas  by 
the  antiformin  method  in  two  cases  showed  acid-fast  bodies 
morphologically  similar  to  tubercle  bacilli.  The  reliability 
of  this  method  of  demonstration  of  the  tubercle  bacilli 
will  be  considered  on  subsequent  pages. 

Of  36  young  that  were  born,  6  were  dead  and  12  died 
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prior  to  the  tenth  day.  All  the  young  were  transferred  to 
healthy  foster  mothers  within  twenty-four  hours  of  birth, 
and  were  kept  in  cages  that  had  previously  been  sterilized. 
This  last  was  done  to  prevent  postnatal  infection.  Although 
the  mortality  in  this  series  was  high,  in  none  of  the  young 
that  died  and  in  none  of  the  remainder  that  were  killed 
at  the  end  of  the  sixth  week  was  tuberculosis  present.  In 
all  the  mothers  of  series  2  and  3  it  was  observed  that  shortly 
after  labor  there  seemed  to  be  an  acceleration  in  the  progress 
of  the  disease;  this  was  most  notable  a  few  days  after  the 
termination  of  gestation  and  is  of  special  interest  in  that  it 
bears  out  the  theory  that  when  a  bacteriemia  is  present 
large  numbers  of  circulating  microorganisms  become  en- 
meshed in  the  intervillous  spaces  and,  as  a  result  of  the 
uterine  contraction  of  labor,  many  of  them  are  expelled 
into  either  the  maternal  or  even  the  fetal  circulation.  All 
the  injected  mothers  died  or  were  killed,  and  all  showed  the 
presence  of  tuberculosis  in  more  or  less  advanced  stages. 

These  experiments,  while  not  numerous,  were  conducted 
with  the  greatest  possible  care.  For  the  purpose  of  demon- 
strating tuberculosis  in  the  dead  animals,  smears,  cultures, 
and  histological  and  in  some  cases  inoculation  methods 
were  resorted  to.  While  it  is  admitted  that  the  results 
of  experiments  on  animals  can  never  apply  to  analogous 
conditions  in  man,  such  results  are  nevertheless  of  value. 
Too  positive  an  opinion  regarding  the  action  of  the  tubercle 
bacilli  on  the  pregnant  woman  or  the  products  of  conception 
should  not,  however,  be  drawn  from  such  experiments. 
As  the  result  of  the  investigations  just  outlined  the  following 
conclusions  are  offered  tentatively: 

1.  That  but  little  if  any  maternal  immunity  is  exhibited 
on  behalf  of  the  fetus.  If  any  exists,  it  is  slight  or  extremelj'' 
transient. 

2.  The  young  were  found  to  be  susceptible  to  tuberculosis. 

3.  The  proportion  of  weak  young  was  abnormally  high 
the  result,  apparently,  of  the  effect  of  the  maternal  toxins. 
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4.  The  mortality  among  the  young  animals  was  also 
high. 

5.  Beyond  the  fact  that  in  a  few  cases  there  was  more  or 
less  emaciation  at  birth,  there  was  no  marked  reduction  in 
the  size  of  the  young  animals;  indeed,  in  one  or  two  instances 
an  extremely  well-nourished  litter  was  born  of  a  mother 
in  whom  the  disease  was  far  advanced. 

6.  Tuberculosis  in  the  mothers  did  not  result  in  abortion; 
however,  but  few  of  the  mothers  were  in  extremely  bad 
condition  at  any  time  during  gestation. 

7.  Failure  to  produce  congenital  tuberculosis  was  demon- 
strated. 

8.  A  marked  acceleration  in  the  progress  of  the  tuber- 
culosis in  many  of  the  mothers  was  observed  shortly  after 
labor. 

TuBERCULors  BACiLLE^nA.  That  tuberculosis  in  not  in- 
frequently a  bacillemia  is,  the  writer  believes,  a  generally 
accepted  fact.  The  differences  of  opinion  that  exist  among 
various  investigators  regarding  the  frequency  with  which 
tubercle  bacilli  can  be  demonstrated  in  the  blood-stream 
are  of  interest.  Rosenberger  claims  to  have  been  able  to 
demonstrate  the  organism  in  a  large  proportion  of  cases. 
In  the  main,  such  findings  have  not  been  confirmed  by  most 
investigators.  Not  a  few  believe  that  Rosenberger's  results 
were  due  to  a  faulty  technique.  Most  authorities  agree 
that  tubercle  bacilli  are  present  in  the  blood-stream  under 
certain  conditions,  especially  in  the  acute  miliary  form  of 
the  disease  and  in  the  terminal  stages;  that  they  are  probably 
not  constantly  present,  are  frequently  few  in  number,  are 
generally  difficult  to  demonstrate,  and  that  slight  errors 
of  technique  may  lead  to  erroneous  conclusions  (Rump, 
Liebermeister,  Guerner,  Dressen,  Gobel,  Klemperer,  Kahn, 
Kessler,  Bacmeister,  and  others).  The  writer  believes,  with 
Frankel,  that  the  microscopic  examination  of  the  blood 
for  tubercle  bacilli  is  likely  to  prove  misleading,  and  that 


468      CONGENITAL  AND  PLACENTAL  TUBERCULOSIS 

the  inoculation  of  animals  is  the  only  possible  means  of 
arriving  at  correct  conclusions.  Of  22  persons  examined 
by  Frankel  only  2  gave  positive  results.  Elsaesser  tested 
41  cases  of  advanced  tuberculosis,  and  was  able  to  demon- 
strate the  microorganism  in  7.3  per  cent,  of  cases.  Begason 
recovered  the  organism  in  only  2  of  41  patients,  although 
he  employed  10  c.c.  of  blood.  The  work  of  ^Nlassel  and 
Breton  recently  reported  by  Calmette  is  of  especial  interest 
in  this  connection.  These  investigators  found  that  tuber- 
culosis could  be  produced  with  relative  frequency  by  the 
direct  transfusion  of  blood  from  a  tuberculous  to  a  healthy 
guinea-pig.  By  this  method  it  was  possible  to  transmit 
tuberculosis  quite  frequently  even  from  animal  in  whom 
the  disease  was  chronic  or  the  lesions  comparatively  small. 

To  be  of  value  the  blood  examination  must  be  carried  out 
with  great  care.  Gobel,  Blandes  and  ]Mau,  Bogason,  Bac- 
meister,  Bautigam,  and  many  others  caution  against  accept- 
ing as  tubercle  bacilli  acid-fast  bodies  found  in  the  blood 
by  the  Saubli-Schnitter  technique,  as  they  may  or  may 
not  be  the  bacilli  in  question. 

Pregnancy  is  prone  to  light  up  a  latent  or  chronic  tuber- 
culosis and  thus  produce  a  condition  in  which  a  bacillemia 
is  likely  to  be  present.  Secondary  infection  and  metastasis 
occur  in  the  placenta  in  the  same  manner  in  which  they 
affect  other  portions  of  the  body.  Bardeleben  goes  so  far 
as  to  assert  that  the  placenta  is  the  locus  minores  resistentus 
of  the  gravid  woman. 

The  fate  of  the  tubercle  bacilli  in  the  circulating  blood- 
stream is  of  importance.  "Wild  is  of  the  opinion  that  the 
organism  multiplies  in  the  blood  itseK,  a  statement  that  is 
not  borne  out  either  clinically  or  from  a  study  of  the  biology 
of  the  tubercle  bacillus.  Tubercle  bacilli  do  not  develop 
well  in  fluid  media,  where  they  exhibit  their  aversion  to 
liquids  by  multiplying  only  on  the  surface  and  at  the  edges. 
Indeed,  mere  wetting  of  the  organism  inhibits  or  retards 
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its  growth.  Cornet  declares  that  in  order  to  produce  a 
bacillemia  a  simultaneous  or  practically  simultaneous  in- 
vasion of  large  number  of  bacilli  is  necessary. 

The  Histology  and  Physiology  of  the  Placenta  in  Relation 
to  the  Routes  of  Transmission  of  the  Tubercle  Bacilli.  For  a 
thorough  understanding  of  placental  and  congenital  tuber- 
culosis a  knowledge  of  the  pathology  that  occurs  in  these 
conditions  is  necessary.  An  important  point  that  immedi- 
ately presents  itself  to  the  investigator  is  whether  or  not 
the  transmission  of  the  tubercle  bacilli  occurs  through  the 
normal  placenta.  A  number  of  cases  are  no  record  in  which 
congenital  tuberculosis  has  been  observed  in  the  child  and 
no  histological  changes  w^ere  detected  in  the  placenta. 
Even  more  numerous  are  the  cases  in  which  tubercle  bacilli 
were  demonstrated  in  the  placenta,  or  fetus  and  placenta, 
and  in  which  no  histological  changes  were  found.  In  accept- 
ing these  cases  as  genuine,  care  must  be  observed  for,  as 
previously  stated,  the  demonstration  of  tubercle  bacilli 
in  the  blood,  either  by  staining  methods  or  by  animal  in- 
oculation, is  not  reliable  unless  a  strict  technique  is  adhered 
to.  It  must  alse  be  remembered  that  in  order  positively  to 
prove  that  the  placenta  in  a  given  case  was  normal  the 
entire  structure  must  be  subjected  to  serial  section.  So 
far  as  can  be  ascertained  this  stupendous  task  has  never 
been  accomplished,  and  even  if  it  were  the  possibility  that 
healing  may  have  occurred  in  the  placenta  after  the  tubercle 
bacilli  were  transmitted  could  not  be  entirely  excluded. 
Warthin  and  others  have  described  the  healing  of  tuberculous 
lesions  in  the  placenta. 

The  placental  transmission  of  syphilis,  leprosy,  variola, 
anthrax,  pneumonia,  and  recurrent  fevers  has  been  positively 
demonstrated  in  man  (Lubarsch,  Bergmann,  Schaudinn, 
Paschen,  Wallich  and  Levaditi,  Menetrier  and  Rubens 
Duval,  Neuhaus,  Freund  and  Levy,  van  der  Wittigen, 
Borland,  Runge,  Nattan-Larrier  and  Brindeau,  Delestre, 
Bar  and  Renon,  and  others). 
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Preyer,  Savory,  Fournier,  and  others  have  demonstrated 
that  toxins  injected  into  the  mother  may  produce  the  death 
of  the  fetus.  As  early  as  1877  Zweifel  showed  that  chloro- 
form administered  to  the  mother  also  affected  the  fetus. 

Under  normal  circumstances  the  blood  in  the  intervillous 
spaces  is  entirely  maternal  in  origin  (Waldeyer,  Bumm, 
Leopold,  etc.),  as  the  fetal  blood  at  no  time  gains  direct 
access  to  the  intervillous  spaces,  the  two  blood-supplies 
being  separated  from  each  other  by  the  vessel  wall  and  the 
two  layers  of  chorionic  epithelium.  During  the  latter  stages 
of  pregnancy  Langhans'  layer  is,  however,  absent.  It  seems 
probable  that  w^hen  material  is  transmitted  through  the 
placenta  the  process  is  effected  partly  be  osmosis  and  partly 
by  the  direct  action  of  the  syncytial  cells,  the  physiology 
of  the  latter  being  somewhat  analogous  to  that  of  the  renal 
tubules.  Williams  and  Cornet  are  of  the  opinion  that  when 
the  placenta  is  normal  and  the  epithelium  covering  the 
villi  is  intact,  transmission  of  the  disease  germs  cannot 
occur,  but  that  when  lesions  of  the  placenta  are  present, 
transmission  may  take  place.  It  remains  to  be  decided, 
however,  whether  the  lesions  that  have  been  demonstrated 
in  some  cases  of  tuberculosis  have  antedated  the  disease, 
or  whether  they  have  been  the  result  of  tuberculous  toxins 
produced  by  the  bacteria  in  the  intervillous  blood.  Delore 
is  of  the  opinion  that  the  disorganization  of  the  syncytium 
is  not  the  result  of  toxins  or  of  inflammation,  but  is  due 
to  a  myxomatous  degeneration.  Warthin  believes  that  the 
syncytium  of  the  chorionic  villi  is  no  more  immune  to  the 
action  of  the  tubercle  bacilli  than  is  the  vascular  endothelium 
in  other  parts  of  the  body,  and  that  the  theory  that  tubercle 
bacilli  can  pass  through  this  layer  of  cells  without  causing 
injury  to  it  is  founded  on  fact.  Sitzenfrey  is  of  a  similar 
opinion.  In  this  connection  it  should  be  stated  that  the 
intervillous  spaces  are  not  lined  by  endothelium  except  for 
a  short  distance  on  the  surface  of  the  decidua  basalis,  into 
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which  the  endothehum  of  the  maternal  vessels  extend. 
The  author  is  of  the  opinion  that  tubercle  bacilli  may  be 
transmitted  through  the  normal  placenta.  This  opinion 
is  based  upon  the  fact  that  a  number  of  cases  are  on  record 
in  which  undoubted  congenital  tuberculosis  has  been  present 
and  a  careful  examination  of  the  placenta  has  failed  to  show 
histologic  lesions  in  the  same. 

In  the  case  of  tuberculosis,  at  least,  this  question  is  per- 
haps of  more  theoretic  than  of  practical  value.  It  is  probable 
that  the  toxins  the  result  of  enmeshed  tubercle  bacilli, 
may  produce  injury  to  the  syncytium,  and  thus  by  the 
damage  incurred,  prepare  the  way  for  the  entrance  of  tubercle 
bacilli.  Furthermore,  in  the  latter  months  of  pregnancy 
infarcts  are  frequently  present,  and  doubtless  constitute 
foci  by  which  ingress  is  secured  for  the  organisms  in  the 
intervillous  spaces. 

Williams  describes  five  varieties  of  infarcts.  All  placentas 
contain  small  infarcts,  and  Williams  states  that  these  attain 
a  diameter  of  1  cm.  or  more  in  63  per  cent,  of  cases.  Owing 
to  the  histologic  structure  of  the  decidua  basalis  and  placenta, 
these  structures  offer  especial  facilities  for  the  enmeshing  of 
microorganisms  circulating  in  the  maternal  blood-stream, 
a  point  that  has  recently  been  emphasized  by  Warnekros. 

It  is  probable  that  in  the  majority  of  cases  in  which 
congenital  infection  occurs  the  tubercle  bacilli  travel  through 
the  decidual  arteries  to  the  covering  of  the  villi,  and  there 
accumulate,  causing  thrombi  in  their  own  and  in  adjacent 
intervillous  spaces,  with  subsequent  destruction  of  the 
syncytial  cells,  enter  the  villous  stroma,  and  finally  reach 
the  chorion.  To  what  extent  this  process  is  aided  by  the 
action  of  the  toxins  is  not  definitely  known,  but  it  would  seem 
probable  that  they  act  as  predisposing  factors  and  tend  to 
weaken  or  even  destroy  the  intervening  layers  of  cells. 

Schmorl  and  Kockel,  in  their  carefully  prepared  report  of 
the  pathology  of  placental  tuberculosis,  state  that  placental 
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villi,  even  when  entirely  embedded  in  the  tuberculous  areas, 
tend  to  retain  their  integrity  and  are  easily  differentiated 
from  the  surrounding  tissue.  "Even  the  identical  villus 
on  which  the  primary  localization  of  the  tubercle  bacilli 
occurred,  and  which,  in  consequence,  lacks  its  cellular  sheath 
in  places,  remains  for  a  long  time  unchanged.  The  tubercle 
bacilli  may  be  very  plentiful  in  the  tuberculous  new  growth, 
yet  within  the  villi  surrounding  this  area  we  find  but  few." 
These  authors  further  declare  that  even  if  the  villus  becomes 
tuberculous,  a  thrombosis  and  partial  obstruction  to  the 
vessel  occur,  which  may  entirely  or  in  part  prevent  the 
passage  of  the  bacillus. 

As  has  previously  been  stated,  the  infarcts  that  are  so 
frequent  in  the  latter  months  of  pregnancy  also  probably 
serve  as  channels  for  the  invading  microorganisms.  The 
virulence  of  the  infecting  agent  and  the  resistant  power  of 
the  host  are  also  probably  important  factors  in  the  production 
of  the  disease.  It  is  a  significant  fact  that  a  large  proportion 
of  the  reported  cases  of  congenital  tuberculosis  have  occurred 
in  conjunction  with  the  acute  miliary  variety  of  the  disease. 

Undoubtedly  the  strong  uterine  contractions  incident  to 
labor  constitute  a  most  important  factor  in  the  transmission 
of  tubercle  bacilli  at  the  end  of  pregnancy.  Organisms 
that,  prior  to  the  onset  of  labor,  were  lodged  in  the  placenta 
or  in  the  intervillous  spaces,  may,  as  the  result  of  these 
contractions,  be  forced  into  the  fetal  circulation.  Schlimpert, 
Schmorl  and  Geipel,  Warthin  and  Cowie,  Bardeleben,  and 
others  are  very  insistent  on  this  point.  Tubercle  bacilli  are 
relatively  frequently  transmitted  through  macroscopically 
normal  placentas,  and  may  possibly  pass  through  histo- 
logically normal  organs,  although  positive  proof  of  the  latter 
is  lacking. 

In  addition  to  the  hematogenous  infection,  tubercle  bacilli 
may  reach  the  decidua  from  the  Fallopian  tubes  or  cervix, 
and  thence,  by  continuity,  pass  into  the  placenta.    A  hm- 
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phatic  infection  from  an  adjacent  tuberculous  lesion  may 
also  occur.  In  either  of  these  ways  a  focus  of  infection  is 
set  up  in  the  decidua,  and  may  extend  to  the  chorion,  thus 
reaching  the  body  of  the  fetus,  and  infecting  it  through  the 
respiratory  tract,  the  result  of  inspiration  of  the  amniotic 
fluid,  through  the  gastro-intestinal  tract,  or  through  the 
skin.  Asch  and  numerous  other  observers  have  recorded 
instances  of  supposed  intra-uterine  sucking,  and  even  in 
adults  whose  dermis  should  be  more  resistant  than  that  of 
the  fetus,  infection  without  macroscopic  loss  of  continuity 
has  occasionally  been  observed  (Leloir,  Baginsky,  and  ex- 
perimentally by  Wasmuth,  Roth,  and  others).  In  a  case 
described  by  Schmorl  and  Geipel  a  tuberculous  area  in  the 
chorion  had  penetrated  the  amnion,  and  tubercle  bacilli 
were  found  on  the  surface  of  the  Catier  membrane.  Herrgott 
inoculated  guinea-pigs  with  the  amniotic  fluid  of  a  tuber- 
culous woman  who  died  in  the  sixth  month  of  pregnancy. 
The  animals  developed  tuberculosis,  showing  that,  in  this 
case,  the  amniotic  fluid  contained  virulent  tubercle  bacilli. 

Aside  from  the  infarcts  previously  mentioned  and  the 
fact  that  high  fever  is  likely  to  produce  a  loss  of  continuity 
of  the  maternal  and  fetal  bloodvessels  and  thus  favor 
transmission  of  the  bacillus,  disease  of  the  placenta  other 
than  tuberculosis  may  produce  lesions  that  will  facilitate 
the  occurrence  of  a  congenital  infection  by  opening  up 
avenues  for  the  entrance  of  tubercle  bacilli.  This  is  par- 
ticularly the  case  of  syphilis,  of  which  Hochsinger's  case 
is  an  example.  Trauma  may  also  serve  as  a  predisposing 
factor  in  the  transmission  of  the  bacillus  through  the 
placenta. 

In  examining  specimens  of  suspected  congenital  tuber- 
culosis the  greatest  care  must  be  observed  to  exclude  cases 
of  possible  extra-uterine  infection.  As  pointed  out  by 
Virchow,  syphilis  may  closely  simulate  tuberculosis.  Henle 
described  a  case  of  pseudotuberculosis  in  newborn  twins. 
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It  must  be  remembered  that  placental  tuberculosis  does 
not  necessarily  imply  a  transmission  of  the  infecting  organsim 
to  the  fetus,  although,  of  course,  the  condition  strongly 
favors  congenital  tuberculosis,  for  if  advanced,  it  must 
produce  lesions  that  facilitate  the  passage  of  the  bacilli 
through  the  placenta. 

Frequency  of  Congenital  Tuberculosis.  Tuberculosis 
is  the  most  frequent  serious  infectious  disease  that  attacks 
mankind.  It  has  been  estimated  that  from  9  to  12  per  cent, 
of  all  deaths  are  due  to  tuberculosis.  In  Germany,  during 
one  year,  the  mortality  statistics  show  that  diphtheria, 
pertussis,  scarlatina,  rubeola,  and  typhoid  fever  were  account- 
able for  116,705  deaths,  whereas  during  a  similar  period 
tuberculosis  was  responsible  for  123,904  deaths. 

Genital  tuberculosis  is  by  no  means  an  uncommon  affec- 
tion. Genital  lesions  are  predisposing  factors  to  congenital 
tuberculosis,  especially  if  the  Fallopian  tubes  are  patulous. 
The  frequency  of  this  form  of  infection  is,  therefore,  of 
especial  interest.  In  the  gynecological  laboratory  of  the 
University  of  Pennsylvania  it  has  been  found  that  7  per 
cent,  of  all  cases  of  pelvic  inflammatory  diseases  are  of 
tuberculous  origin.  Williams  found  that  8  per  cent,  of  all 
cases  of  adennitis  were  tuberculous.  Merlitti  places 
the  proportion  at  12.6  per  cent.  The  reports  from  the 
University  Laboratory  and  from  Williams  are  based  upon 
operative  material,  and  are  of  special  value,  as  in  both 
clinics  all  specimens  are  subjected  to  a  routine  histological 
examination.  Martin  found  24  tuberculous  cases  among 
1600  gynecological  specimens.  Barkely  in  789  autopsies 
performed  upon  women  dead  of  tuberculosis  found  the 
genital  tract  involved  in  7.7  per  cent.  In  174  cases  of 
similar  material  from  the  Henry  Phipps  Institute,  examined 
by  the  ^Titer,  6.6  per  cent,  showed  macroscopic  involvement 
of  the  genitalia. 

In  studying  the  frequency  of  congenital  tuberculosis  a 
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number  of  points  must  be  considered.  The  great  prevalence 
of  tuberculosis  and  the  comparatively  small  number  of 
authentic  cases  of  congenital  infection  that  are  recorded 
are  conclusive  proof,  it  would  seem,  of  the  rarity  of  the 
variety  of  the  disease  in  question.  On  the  other  hand  it 
should  be  remembered  that  tuberculosis  of  the  placenta 
does  not  by  any  means  always  present  macroscopic  lesions. 
There  is,  moreover,  probably  no  branch  of  pathology  that 
has  received  less  attention  than  that  concerning  the  placenta. 
Baumgarten's  theory,  although  doubtless  extreme  in  some 
respects,  has  done  much  to  show  that  congenital  tuberculosis 
may  occur  and  that  tubercle  bacilli  may  remain  latent  in 
the  child  for  quite  prolonged  periods.  Under  these  circum- 
stances congenital  tuberculosis  is  probably  mistaken  for 
and  classified  as  a  postnatal  infection.  The  occurrence 
of  congenital  tuberculosis  in  cattle  and  the  transmission, 
through  the  human  placenta,  of  microorganisms  of  other 
diseases  are  points  tending  to  show  that  congenigal  tuber- 
culosis is  more  frequent  than  is  generally  supposed. 

Until  comparatively  recently  it  was  the  general  belief 
that  congenital  tuberculosis  rarely  if  ever  occurred,  and 
for  this  reason  but  few  placentas  were  examined  in  order 
to  determine  its  existence.  As  has  been  stated,  even  a 
negative  histological  examination  does  not  by  any  means 
exclude  the  presence  of  tubercle  bacilli  in  the  placenta, 
and  it  is  only  by  routine  histological  and  bacteriological  ex- 
aminations of  a  large  series  of  placentas  and  other  products 
of  conception  from  tuberculous  women  that  reliable  con- 
clusions can  be  reached  regarding  the  frequency  of  placental 
and  congenital  tuberculosis.  Owing  probably,  to  the  diflB- 
culties  of  securing  such  material  a  suflSciently  large  number 
of  such  examinations  have  not  been  made.  Sitzenfrey's 
series  of  26  cases  is  the  largest  I  have  found  in  the  literature. 
When  such  studies  have  been  carefully  carried  out  the  results 
have  almost  invariably  shown  that  the  presence  of  tubercle 
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bacilli  in  the  placenta  is  by  no  means  infrequent.  It  is  a 
significant  fact  that  recent  investigators  have  found  both 
congenital  and  placental  tuberculosis  much  more  frequent 
than  did  those  of  the  previous  decade,  the  result,  probably, 
of  the  more  thorough  methods  of  study  now  employed. 

Bossi  failed  to  find  tubercle  bacilli  in  any  of  the  placentas 
examined  by  him.  Pankow,  in  a  series  of  twenty  placentas 
from  tuberculous  women,  was  unable  to  demonstrate  tuber- 
culosis in  a  single  case.  Despite  this  fact,  however,  this 
investigator  believes,  that  placental  and  congenital  tuber- 
culosis are  not  rare.  Schmorl  and  Geipel,  on  the  other  hand, 
found  8  cases  (40  per  cent.)  of  tubercle  bacilli  in  the  placenta 
in  a  series  of  20  tuberculous  women.  Schlimpert  found 
the  tubercle  bacilli  in  the  placenta  in  8  of  11  cases.  Sitzen- 
frey  in  a  series  of  26  cases  found  the  organism  in  7,  and 
recovered  the  infecting  bacilli  twice  from  the  fetal  blood. 

Norak  and  Ranzel  examined  the  placentas  from  10  cases 
of  advanced  pulmonary  tuberculosis.  The  placentas  w^ere 
minced,  washed  in  sterile  water,  digested  in  soda  solution 
and  pancreatin,  and  then  mixed  with  40  per  cent,  antiformin 
solution  (a  proprietary  mixture  of  an  alkaline  hydrochloride 
and  an  alkaline  hydrate).  The  sediment  was  again  washed 
in  alcohol,  stained,  and  examined  for  tubercle  bacilli.  A 
histological  examination  of  the  placentas  was  also  made, 
and  inoculation  of  guinea-pigs  was  likewise  carried  out  in 
many  cases.  As  a  result  these  authors  found  positive 
evidence  of  tuberculosis  in  7  of  the  10  specimens  examined. 
They  regard  the  negative  findings  of  other  observers,  espe- 
cially those  of  Bossi  and  Ascoli,  as  due  to  faulty  technique 
or,  that  probably,  as  in  some  cases,  the  specimens  were 
obtained  from  early  pregnancies,  in  which  case  the  infection 
would  most  likely  be  limited  to  the  decidua.  A  summary 
of  the  cases  of  Schmorl  and  Geipel,  Norak  and  Ranzel, 
Schlimpert  and  Sitzenfrey,  shows  that  of  67  cases  examined, 
30  per  cent,  presented  positive  evidence  of  tubercle  bacilli 
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in  the  placenta,  placental  tuberculosis,  or  congenital  tuber- 
culosis. 

■Many  of  the  earlier  results  secured  regarding  the  demon- 
stration of  congenital  or  placental  tuberculosis  are  open  to 
criticism,  because  of  the  methods  employed.  Von  Leyden 
inoculated  animals  with  portions  of  the  liver,  spleen,  and 
lungs  of  a  child  born  of  a  tuberculous  mother,  with  negative 
results.  Jaquet  was  unable  to  find  tubercle  bacilli  micro- 
scopically in  several  human  fetuses  of  tuberculous  mothers. 
Vignal  inoculated  portions  of  the  Hvers  and  spleens  of  11 
human  fetuses  of  tuberculous  mothers  into  guinea-pigs, 
with  negative  results.  Treisser  performed  similar  experi- 
ments with  the  livers  and  lungs  of  three  stillborn  infants 
of  tuberculous  mothers,  with  similar  results. 

Bernard,  Debrer,  and  Baron,  in  a  series  of  36  cases  of 
advanced  tuberculosis,  found  the  placenta  involved  in  12.5 
per  cent.  Bar  and  Renon  found  tubercle  bacilli  in  the  blood 
from  the  umbilical  cord  in  2  of  5  cases  in  wliich  the  mothers 
were  tuberculous.  It  should  be  stated,  however,  that  one, 
at  least,  of  Bar  and  Renon's  cases  was  not  above  suspicion. 

The  varying  results  shown  in  the  foregoing  statistics 
are  in  themselves  e\ddence  pointing  to  the  necessity  of 
encouraging  further  investigation  of  this  subject.  Although 
none  of  the  series  is  very  extensive  the  diversity  in  the 
results  secured  would  seem  to  be  due  largely  to  variations 
in  the  technique  employed.  It  is  difficult  to  determine  who 
is  at  fault;  certainly  the  studies  of  Sitzenfrey  and  Norak 
and  Ranzel  must  especially  impress  the  reader  with  the 
thoroughness  and  care  with  which  the  experiments  were 
carried  out.  The  class  of  cases  from  which  the  material  is 
secured  is  also  an  important  factor,  as  bacilli  would,  as  a 
matter  of  course,  be  expected  to  be  much  more  frequent 
in  acute  febrile  subjects  than  in  those  in  whom  the  lesions 
were  quiescent  or  of  a  chronic  character. 

Armann  regards  tuberculosis  in  infants  as  not  infrequentl}' 
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of  congenital  origin.  As  a  general  rule  in  hematogenous 
infections  tubercle  bacilli  attack  the  lymphatic  glands 
nearest  their  point  of  entry.  In  congenital  tuberculosis, 
therefore,  the  liver,  being  the  inlet  for  the  placental  blood, 
the  lymphatic  glands  in  this  region  would  be  expected  to 
exhibit  the  first  changes,  and  this  is  frequently  the  case. 
That  the  liver  possesses  some  bacterioidal  properties  should, 
however,  be  taken  into  consideration.  In  those  infants 
in  whom  the  liver  is  the  organ  chiefly  involved,  this  fact  is 
at  least  suggestive  of  congenital  tuberculosis.  Leroux,  in 
214  autopsies  performed  upon  tuberculous  infants,  found  the 
liver  affected  in  82.  Lannelonge,  in  1005  cases  of  surgical 
tuberculosis  occurring  in  young  children  and  infants,  observed 
3  that  he  considered  of  congenital  origin.  Miiller,  in  150 
autopsies  performed  on  tuberculous  children,  found  the  liver 
involved  in  33.3  per  cent,  of  cases.  Haupt  was  able  to 
demonstrate  that  of  617  of  his  tuberculous  patients,  143 
had  tuberculous  mothers. 

In  1834  Hardy  reported  the  history  of  a  case  of  tuberculosis 
of  the  uterus  and  placenta  occurring  in  a  phthisical  woman. 
The  report  is,  however,  somewhat  vague,  and  in  view  of  the 
general  ill-defined  knowledge  of  the  pathology  of  tuber- 
culosis at  that  period,  this  case  must  be  regarded  with 
doubt.  The  cases  of  Charrin  and  Jacobi  are,  for  similar 
reasons,  also  open  to  suspicion. 

Until  1891  no  undoubted  case  of  congenital  tuberculosis 
had  been  recorded.  During  that  year  2  cases  were  reported, 
1  by  Sabouraud  and  1  by  Schmorl  and  Birch-Hirschfeld. 
The  latter  authors  were  the  first  positively  to  demonstrate 
the  presence  of  tubercle  bacilli  in  the  haman  placenta. 

Runge  regards  his  case  as  the  first  in  which  tubercle 
bacilli  were  positively  identified  in  the  decidua.  As  usual 
no  giant  cells  were  found,  but  numerous  tubercle  bacilli 
were  present,  chiefly  in  the  decidua  basalis.  Johne  was 
perhaps  the  first  to  report  the  history  of  an  undoubted  case 
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of  congenital  tuberculosis,  his  specimen  consisting  of  an 
unborn  calf.  Macroscopically  the  uterus  and  placenta  were 
normal.  Since  the  publication  of  Johne's  case,  many 
instances  of  congenital  tuberculosis  in  animals  have  been 
recorded.  As  early  as  1897  Klepp  reported  that  he  found 
numerous  calves  affected  with  this  form  of  the  disease, 
and  stated  that  2.63  per  cent,  of  all  young  born  of  tuber- 
culous cows  were  infected  in  iitero.  Cases  of  congenital 
tuberculosis  in  cattle  have  been  reported  by  Malvox  and 
Brouwier  (2  cases),  Czoker,  Bank  (3  cases),  McFadyean, 
Siegen  (38  cases),  Lungwitz  (2  cases),  Nocard,  Grancher, 
Kohler,  Misselwitz,  Bayersdorfer,  Beckers,  Ruser,  Baerland, 
Galtier,  Bucher,  and  Lohoff.  The  frequency  of  congenital 
tuberculosis  in  cattle  can  probably  be  accounted  for  by 
the  fact  that  the  genital  tract  is  often  involved  in  these 
animals,  even  primary  genital  tuberculosis  being  by  no 
means  rare.  The  somewhat  indefinite  standards  adopted 
by  veterinarians  must,  however,  be  taken  into  consideration. 

The  recent  carefully  prepared  report  of  Brooks  tends  to 
show  that  the  frequency  of  congenital  tuberculosis  in  cattle 
has  been  exaggerated.  Of  200  calves  born  of  tuberculous 
parents,  all  of  which  were  immediately  after  birth  removed 
from  the  mother  and  guarded  from  postnatal  infection, 
not  one  became  tuberculous. 

Efforts  to  Produce  Congenital  Tuberculosis;  Animal 
Experiments.  Gartner,  in  an  extensive  series  of  experiments 
upon  white  mice,  succeeded  in  producing  congenital  tuber- 
culosis in  from  5  to  10  per  cent,  of  cases.  This  was  effected 
by  making  intraperitoneal,  intravenous,  and  intratracheal 
inoculations.  Of  19  litters  in  which  the  mothers  were 
subjected  to  intraperitoneal  injections  of  0.001  to  0.002  c.c. 
of  a  pure  culture  of  tubercle  bacilli,  in  2  cases  the  young 
became  infected.  In  an  attempt  to  simulate  miliary  tuber- 
culosis (bacillemia)  this  investigator  injected  0.5  to  2  c.c. 
of  a  pure  culture  of  tubercle  bacilli  into  the  vein  of  the  ear 
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of  10  healthy  rabbits.  Of  51  fetuses  of  young  born  to  these 
animals,  5  (10  per  cent.)  were  tuberculous.  In  no  case 
were  all  the  young  of  a  litter  infected.  The  method  of 
determining  whether  or  not  infection  was  present  in  the 
young  was  extremely  thorough;  it  consisted  of  grinding  the 
young  or  fetuses  to  a  pulp,  and  inoculating  this  into  the 
peritoneal  cavity  of  guinea-pigs.  For  the  purpose  of  pro- 
ducing conditions  analogous  to  pulmonary  tuberculosis, 
Gartner  injected  a  drop  of  a  pure  culture  of  tubercle  bacilli 
into  the  trachea  of  64  mice;  18  litters  consisting  of  74  young 
resulted.  These  were  inoculated  into  39  guinea-pigs,  and 
tuberculous  young  were  found  in  80  per  cent,  of  the  litters. 
Another  similar  series  of  experiments  performed  at  a  later 
date  upon  28  subjects,  showed  only  one  infected  young  animal 
Landouzy  and  Loedenih  performed  a  similar  series  of  experi- 
ments, 2  of  the  86  young  animals  which  resulted  showing 
congenital  tuberculosis.  Numerous  other  investigators 
have,  however,  failed  to  produce  congenital  tuberculosis. 
Sanchez-Toledo  performed  intravenous  infection  on  15 
guinea-pigs,  and  in  none  of  the  25  fetuses  from  these  animals 
was  tuberculosis  present.  Similar  results  were  secured  by 
intrathoracic  inoculation. 

A  summary  of  Sanchez-Toledo's  results  show  that  no 
tuberculosis  was  demonstrated  in  65  fetuses  from  32  tuber- 
culous mothers.  Cornet,  in  an  extensive  series  of  experi- 
ments, was  unable  to  produce  congenital  tuberculosis. 
Of  233  fetuses  or  young  examined  not  one  was  tuberculous. 
In  the  writer's  own  experiments,  which  have  previously 
been  quoted,  none  of  the  48  young  from  tuberculous  mothers 
showed  evidence  of  congenital  infection.  Von  Nocard 
inoculated  32  fetuses  of  4  tuberculous  rabbits  into  32  guinea- 
pigs..  TNnth  negative  results.  Wolff  performed  a  similar  test, 
employing  42  fetuses  of  rabbits  and  guinea-pigs,  with  one 
positive  result.  Galtier  was  unable  to  demonstrate  tuber- 
culosis in  9  young  from  tuberculous  guinea-pigs  and  in  one 
calf  from  a  tuberculous  cow.    Grancher  and  Straus  obtained 
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similar  results  from  the  inoculation  of  suspected  organs  of 
fetuses  from  9  tuberculous  female  guinea-pigs;  14  of  the 
progeny  were  inoculated  at  birth,  with  negative  results, 
and  the  remainder  were  examined  at  varying  periods  up 
to  sixteen  months  of  age.  Tuberculosis  could  not  be  demon- 
strated. Vignol  performed  similar  experiments  with  11 
guinea-pig  fetuses  from  tuberculous  mothers,  with  negative 
results.  Carajnis,  by  inoculating  the  spleen  of  a  fetus  from 
a  tuberculous  guinea-pig,  secured  a  positive  result.  From 
the  findings  just  recorded,  it  can  well  be  seen  that  congenital 
tuberculosis  is  diflBcult  to  produce  experimentally. 

In  studying  congenital  tuberculosis,  a  sharp  distinction 
must  be  made  between  placental  infection  and  fetal  involve- 
ment. It  by  no  means  follows  that  because  a  placental 
infection  exists,  the  child  is  necessarily  contaminated. 

Criticism  and  Possible  Sources  of  Error.  Attention 
has  elsewhere  been  directed  to  the  small  number  of  cases  of 
congenital  or  of  placental  tuberculosis  in  man  that  have 
been  reported,  and  possible  reasons  for  this  have  been 
advanced.  It  appears  incredible  that,  after  the  publication 
from  such  an  authoritative  source  as  were  Baumgarten's 
researches,  that  twenty-two  years  should  have  elapsed 
without  some  demonstration  of  the  fact  that  this  form  of 
infection  is  frequent  if  this  were  really  the  case.  A  review 
of  the  literature  since  1891  shows  that  much  work  has  been 
done  on  this  subject,  and  that  the  opinion  of  most  observers 
is  strongly  opposed  to  the  view  that  holds  that  the  condition 
is  frequent.  On  the  other  hand  a  careful  review  shows  that 
in  most  of  the  investigations  in  which  a  moderately  large 
number  of  specimens  were  examined  and  thorough  methods 
of  research  employed  a  definite  proportion  of  cases  were 
demonstrated.  It  is  also  worthy  of  note  that  the  majority 
of  these  investigations  are  of  comparatively  recent  date 
and  that  the  results  have  been  greatly  influenced  by  the 
thoroughness  of  the  technique  employed. 

Gyn  Soo  31 
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The  microscopic  demonstration  of  tubercle  bacilli  alone 
in  smear  preparations  is  in  some  cases  to  be  looked  on  with 
suspicion,  as  the  differentiation  of  other  acid-fast  bodies 
must  be  carefully  considered — a  point  that  should  be  empha- 
sized. I  believe,  with  Frankel  and  others,  that  the  micro- 
scopic demonstration  in  smear  preparations  of  blood  is 
likely  to  be  misleading.  Slight  errors  in  technique  or  the 
presence  of  acid-fast  bodies  other  than  tubercle  bacilli 
are  prone  to  produce  very  erroneous  results.  The  findings 
of  Norak  and  Ranzel,  which  have  previously  been  quoted 
and  whose  experiments  were  evidently  carefully  carried 
out,  may  be  placed  partly  in  this  category. 

It  would  seem  extremely  unwise  in  the  present  state  of 
our  knowledge  regarding  congenital  tuberculosis  to  accept 
results  based  only  upon  the  finding  of  isolated  bodies  re- 
sembling tubercle  bacilli  in  blood-smears  or  similar  prepara- 
tions, especially  when  the  proportion  of  infected  cases 
found  by  this  method  far  exceed  the  number  determined 
by  inoculations.  This  has  been  the  case  in  a  number  of 
series  in  which  a  high  proportion  of  congenital  tuberculosis 
has  been  found.  It  has  been  claimed,  with  justice,  by  those 
who  regard  smear  preparations  as  reliable  that  the  organisms 
thus  found  are  identical,  both  morphologically  and  tinctori- 
ally,  with  the  tubercle  bacilli,  and  that  when  the  method  is 
safeguarded  by  the  employment  of  sterile  vessels  and  tested 
distilled  water,  etc.,  such  results  are  trustworthy.  The 
fact  that  such  blood  when  inoculated  has  failed  to  produce 
tuberculosis  has  been  explained  on  the  ground  that  the 
tubercle  bacilli  are  few  in  number  and  that  the  human  blood 
probably  possesses  a  partial  bactericidal  action  which 
inhibits  or  destroys  the  virulence  of  the  bacilli.  Further- 
more, that  smear  preparation  from  the  sputum,  although 
the  conditions  are  not  altogether  analogous,  are  accepted 
without  question.  The  question  is  by  no  means  settled, 
and  more  work  should  be  performed  before  a  positive  stand 
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is  taken.  Sitzenfrey  has  very  properly  sounded  a  note  of 
warning  against  accepting  even  inoculation  results  unless 
the  technique  has  been  carefully  safeguarded.  The  fre- 
quency of  tuberculosis  among  laboratory  animals,  and  the 
possibility  that  incipient  tuberculosis  may  have  been  present 
before  the  inoculation  was  made;  the  possibility  of  con- 
tamination during,  prior,  or  subsequent  to  the  inoculation 
and  the  marked  susceptibility  of  guinea-pigs  to  this  form 
of  infection  are  all  sources  of  possible  error.  Feyerabend 
has  even  mentioned  the  possibility  of  spontaneous  tuber- 
culosis occurring  in  guinea-pigs.  Even  the  histologic  exami- 
nation is  open  to  misinterpretation.  The  similarity  of  the 
picture  produced  by  certain  forms  of  syphilis  and  other  con- 
ditions to  that  of  tuberculosis  has  previously  been  pointed  out. 

Experimentally  produced  congenital  tuberculosis  in 
animals  is  likewise  not  beyond  criticism.  The  relatively 
large  amounts  of  culture  material  inoculated  usually  far 
exceed  what  could  possibly  be  present  in  the  pregnant  woman. 
Thus  Gartner,  whose  results  are  perhaps  more  convincing 
than  those  of  any  other  investigator,  employed  quantities 
of  culture  which,  if  increased  proportionately  to  the  weight 
of  an  average  woman,  would  amount  to  350  gm.  introduced 
into  the  trachea;  35  to  140  gm.  into  the  circulation,  and 
about  0.5  to  1.5  liters  into  the  peritoneal  cavity.  These 
results  show,  therefore,  that  while  congenital  tuberculosis 
may  be  produced  experimentally  in  certain  animals,  it 
should  not  be  compared  to  what  takes  place  in  the  tuber- 
culous pregnant  woman. 

A  summary  of  the  researches  previously  quoted,  including 
the  results  of  the  author's  own  experiments,  shows  that  of 
530  fetuses  whose  mothers  had  been  inoculated  with  tubercle 
bacilli  in  varying  quantities,  46  showed  tubercle  bacilli, 
When  the  susceptibility  of  guinea-pigs  (the  animals  usually 
employed  in  these  tests)  and  the  large  quantities  of  the 
material  usually  employed  are  considered,  these  experiments 
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may  be  regarded  as  proof  of  the  rarity  of  congenital  tubercu- 
losis. An  analysis  of  the  results  obtained  in  efforts  to  pro- 
duce congenital  tuberculosis,  in  view  of  the  markedly  diver- 
gent results  secured,  can  lead  to  but  one  conclusion,  and  that 
is  that  these  discrepancies  are  due  to  the  different  methods 
employed,  i.  e.,  either  a  different  standard  for  the  demon- 
stration of  the  tubercle  bacilli  or  definite  errors  in  technique. 
There  is  a  striking  analogy  between  the  results  secured 
following  attempts  to  produce  congenital  tuberculosis  in 
animals  and  those  attained  by  investigators  who  reported 
their  findings  in  the  examination  of  the  products  of  con- 
ception of  tuberculous  women,  some  finding  a  relatively 
large  proportion  of  congenital  tuberculosis  and  others  few 
cases  or  none.  Gartner's  results,  showing  5  per  cent,  of 
congenital  tuberculosis  in  some  series  and  in  others  as  high 
as  50  per  cent,  of  the  litters  infected,  can  be  accounted  for 
on  no  other  grounds  than  those  just  stated. 

jNIany  investigators  attempt  to  draw  an  analogy  between 
tuberculosis  and  sj'philis,  relapsing  fever,  and  other  infec- 
tious diseases  known  frequently  to  be  of  congenital  origin. 
Such  an  analogy,  however,  is  erroneous.  In  tuberculosis 
bacilli  are  present  in  the  blood-stream  in  large  numbers 
only  under  exceptional  conditions,  as  for  example,  in  the 
acute  miliary  variety  of  the  disease  or  just  before  death. 
Furthermore,  it  has  been  definitely  proved  that  tubercle 
bacilli  do  not  multiply  or  even  thrive  in  the  circulatory 
blood,  characteristics  which  mark  the  spirocheta  palUda. 
The  clinical  metastases  which  are  generally  so  frequent 
in  tuberculosis  are  probably  due  to  isolated  organisms,  which 
are  swept  away  from  the  primary  focus  and  carried  to  other 
localities,  where  they  find  lodgement,  these  bacilli  living  in 
the  blood-stream  only  long  enough  to  be  carried  from  the 
original  lesion  to  the  area  in  which  they  find  lodgement. 

Period  at  which  Ixtra-uterixe  Transmission  is  most 
LIKELY  TO  Occur.     Placental  tuberculosis  is  undoubtedly 
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most  frequent  in  the  latter  months  of  pregnancy.  As 
gestation  progresses  the  maternal  focus  in  the  lungs  or  else- 
where is  especially  prone  to  exacerbations,  and,  as  a  result, 
organisms  are  more  likely  to  be  present  in  the  maternal 
blood-stream.  Furthermore,  hyperpyrexia  tends  to  produce 
a  solution  of  the  continuity  of  the  fetal  and  maternal  blood- 
vessels. Not  only  is  a  bacillemia  prone  to  develop  at  this 
time,  but  a  great  quantity  of  blood  is  passed  through  the 
placenta.  The  larger  amount  of  blood  present  in  the  placental 
sinuses  and  the  relatively  slow  blood-current  at  this  period 
predispose  to  the  enmeshing  of  tubercle  circulating  in  the 
maternal  blood-stream.  The  placenta  itself  is  probably 
now  more  receptive  to  tuberculosis  than  during  its  earlier 
development.  Langhans'  layer  of  cells  is  absent.  As  the 
end  of  pregnancy  approaches  the  placenta  assumes  character- 
istics that  have  caused  it  to  be  termed  a  senile  organ 
(Willliams,  Eden,  Warthin,  Cowie,  and  others).  Very 
early  hematogenous  infection  is  also  unlikely  to  take  place; 
indeed  during  the  first  few  weeks  the  chorionic  villi  are  devoid 
of  bloodvessels  and  are  nourished  entirely  by  osmosis. 

As  has  previously  been  stated,  some  authorities  regard 
the  placenta  as  a  secure  filter  that  prevents  the  organisms 
of  a  maternal  bacteremia  from  gaining  access  to  the  fetus. 
This  is  true  to  a  certain  extent.  This  theory  is  based  upon 
the  assumption  that  the  syncytium  of  the  placenta  is  every- 
where intact.  Certainly  in  the  latter  months  of  pregnancy 
the  chorion  undergoes  progressive  atrophy.  Anemic  infarcts 
are  constantly  present  in  the  placenta,  and  at  these  points 
egress  is  offered  for  the  maternal  microorganisms.  It  is 
probable  that  the  fibrinous  exudate  which  forms  in  these 
areas  is  an  important  factor  in  safe-guarding  the  fetus. 
The  bactericidal  properties  of  the  blood  are  perhaps  also 
sufficient  to  destroy  or  inhibit  the  growth  of  a  certain  pro- 
portion of  the  tubercle  bacilli.  Indeed,  Warthin  and  Cowie 
believe  that  it  is  only  under  certain  circumstances,  or  when 
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the  organisms  are  present  in  large  numbers,  that  trans- 
mission is  Ukely  to  occur. 

"\Mien  tubercle  bacilli  are  present  in  the  intervillous 
spaces,  labor  itself,  with  its  incident  strong  and  frequent 
uterine  contractions,  is  especially  prone  to  force  the  micro- 
organisms into  the  fetal  blood-stream.  That  labor  is  a 
powerful  agent  in  the  production  of  congenital  tuberculosis 
has  been  recognized  by  practically  all  observers;  in  fact, 
Dardeleben  goes  so  far  as  to  perform  Cesarean  section  as 
a  prophylactic  operation  before  the  onset  of  labor  in  certain 
cases. 

Predisposing  Factors  to  Placental  or  Congenital 
Tl^erculosis.  As  most  of  these  factors  have  been  mentioned 
in  the  preceeding  pages,  only  a  summary  will  here  be  given. 
Excluding  the  germinative  type,  the  existence  of  which 
rests  merely  upon  a  theoretic  basis,  the  requirements  for  a 
placental  infection  to  take  place  are  a  tuberculous  bacillemia 
or  a  tuberculous  focus  in  the  immediate  neighborhood  of  the 
placental  site.  Under  predisposing  factors,  therefore, 
must  be  placed  all  conditions  that  favor  the  presence  of 
tubercle  bacilli  in  the  maternal  blood-stream,  such  as  acute 
miliary  tuberculosis,  tuberculosis  florida,  ulcerative  lesions 
that  tend  to  rupture  into  bloodvessels,  acute  exacerbations 
of  the  disease,  and  a  high  temperature,  which  in  itself 
tends  to  destroy  the  continuity  of  the  bloodvessels.  In 
this  connection^  however,  it  must  be  remarked  that  Warthin 
has  recently  described  a  case  of  placental  tuberculosis  in 
which  the  lung  lesion  was  quiescent,  and  the  attention  of 
the  attending  physician  was  called  to  the  tuberculosis  only 
by  finding  of  miliary  tubercles  in  the  placenta. 

Syphilis  and  other  disease  of  the  placenta,  as  well  as 
trauma,  probably  not  only  predispose  to  the  development 
of  placental  tuberculosis,  but  undoubtedly  serve  as  pre- 
disposing factors  in  the  production  of  congenital  tuberculosis 
by  forming  avenues  of  egress  for  the  circulating  or  enmeshed 
tubercle  bacilli. 
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Tuberculosis  of  the  peritoneum  or  of  the  female  genital 
tract  is  also  a  predisposing  factor  to  infection.  The  author 
has,  however,  seen  two  cases  of  advanced  tuberculous 
peritonitis  in  pregnant  women,  and  in  neither  was  there 
gross  evidence  of  infection  in  any  of  the  products  of  con- 
ception. Unfortunately  a  thorough  examination  could  not 
be  made  in  either  case.  Williams  has  observed  a  somewhat 
similar  case. 

The  Fate  of  the  Congenitally  Tuberculous.  Under  this 
heading  Cornet  formulates  an  extremely  unfavorable  prog- 
nosis for  children  who  are  the  victims  of  this  variety  of 
infection.  The  author's  experiments  and  those  of  others 
apparently  show  that  embryonic  and  fetal  tissues  possess 
no  immunity  to  tuberculosis,  results  that  are  borne  out  by 
clinical  evidence.  Indeed,  it  is  not  improbable  that  a 
hypersusceptibility,  perhaps  partially  the  result  of  mal- 
nutrition, exists.  It  is  certain  that  if  the  fetus  were  infected 
during  the  early  months  of  pregnancy,  intra-uterine  death 
or  abortion  would  be  not  unlikely  to  follow,  whereas  if  the 
infection  occurred  late,  it  is  probable  that  tuberculosis 
would  manifest  itself  in  the  liver  or  adjacent  lymphatic 
glands.  It  would  appear,  therefore,  that  the  prognosis 
would  be  decidedly  less  favorable  in  the  case  of  a  con- 
genitally infected  child  than  in  one  who  acquired  the  disease 
postnatally.  Furthermore,  the  virulence  of  the  strain  of 
infecting  organism  is  of  importance  in  this  connection.  The 
mothers  of  congenitally  infected  children  are  often  the  in- 
cumbents of  an  acute  miliary  tuberculosis,  a  form  of  disease 
in  which  the  organisms  are  usually  extremely  virulent. 

Author's  Observations 

Case  I. — Aged  twenty-six  years. 

(a)  Variety  of  tuberculosis:  ischiorectal.  Pulmonary 
abscess.    Wassermann,  positive. 
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(b)  Duration  of  the  tuberculosis:  three  months. 

(c)  Fever?  Fever  before  deHvery,  98°  to  100°.  Pulse, 
100  to  140.    Respiration,  30  to  40. 

(d)  Did  tuberculosis  become  worse  during  pregnancy? 
Yes,  but  especially  so  after  delivery. 

(e)  Did  the  diagnosis  rest  upon  the  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?    Both. 

(J)  Is  the  husband  tuberculous  or  not.    No. 

(g)  Advancement  of  pregnancy?    Nine  months. 

(h)  Condition  of  child?  Fair  at  birth,  subsequently  died. 
No  postmortem  permitted. 

The  specimen  was  delivered  November  9,  1913,  and  placed 
on  ice  thirty-six  hours  before  examination.  Guinea-pigs 
were  inoculated  intraperitoneally  with  blood  and  portions 
of  the  placenta.  iMacroscopically  the  placenta  was  normal 
in  size.  Numerous  infarcts,  none  larger  than  0.5  cm.,  in 
diameter,  were  present.  A  few  flattened,  whitish-yellow 
areas  were  present  on  or  near  the  maternal  surface.  These 
are  friable,  avascular,  and  somewhat  suggestive  of  areas  of 
caseation. 

November  10,  1913.  Material:  blood  from  the  umbilical 
cord  and  placental  tissue.     Two  guinea-pigs  inoculated. 

Guinea-pig,  No.  1,  black,  inoculated  with  0.5  c.c.  of 
blood  from  umbilical  cord. 

Guinea-pig,  No.  2,  black,  white,  and  brown,  inoculated 
with  placenta. 

Results:  Guinea-pig  No.  1  died  on  January  13,  1914. 
No  tuberculosis  found. 

Guniea-pig  No.  2  still  living. 

Case  II . — Aged  twenty-six  years. 

(a)  Variety  of  tuberculosis:  Advanced  bilateral  pulmon- 
ary.   Ulceration  on  both  apices. 

(6)  Duration  of  tuberculosis :  seven  years. 

(c)  Fever?    99°  to  104°  preceding  delivery. 

(c?)  Did  tuberculosis  become  worse  during  pregnancy? 
Markedly  so  with  laryngeal  development. 
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(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?    Both. 

(/)  Is  the  husband  tuberculous  or  not?  Husband  and 
three  children.  The  woman  was  the  primary  focus  of  the 
disease. 

(g)  Advancement  of  pregnancy:  seven  months. 

(h)  Condition  of  child?    Placenta  previa  and  dead  child. 

Patient  had  chronic  but  advancing  pulmonary  phthisis  on 
both  sides  for  seven  years.  For  the  last  four  weeks  she  has 
suffered  from  rapidly  advancing  pharangeal  and  laryngeal 
involvement.  For  the  last  week,  when  she  first  came  under 
observation,  the  temperature  ranged  from  normal  to  104°. 
Pulse,  90  to  140.  Respiration,  30  to  40.  The  patient  was 
pregnant  at  about  6.5  or  seven  months.  On  November  10 
the  patient  started  to  bleed,  and  it  was  found  that  she  had 
placental  previa  (marginal).  It  was  referred  to  the  Uni- 
versity Hospital.    Decapitation  and  delivery. 

Placenta:  This  is  normal  in  size  for  seven  months  ad- 
vancement. It  shows  a  number  of  infarcts  and  one  small 
whitish  area  about  0.5  cm.  in  diameter.  This  contains 
rather  dry,  cheese-like  material. 

Fetus :  It  is  practically  negative. 

Lungs:  Show  a  few,  small,  whitish  areas  which  somewhat 
resemble  miliary  tubercles. 

Liver:  Does  not  show  any  marked  evidences  nor  does 
the  spleen.  The  retroperitoneal  lymph  glands  are  also 
negative. 

November  13,  1913.  Material:  placenta  and  baby. 
Four  guinea-pigs  inoculated. 

Guinea-pig,  No.  1,  white  with  light  ears,  inoculated  with 
placental  extract. 

Guniea-pig,  No.  2,  white  with  black  ears,  inoculated  with 
splenic  pulp. 

Guinea-pig,  No.  3,  Brown  and  black,  inoculated  with 
liver  pulp. 
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Guinea-pig,  No.  4,  brown,  ^Yhite,  and  black,  inoculated 
with  lung  pulp. 

Result:  Guinea-pig  No.  3  and  No.  4  died  twenty-four 
hours  after  inoculation  and  No.  2,  forty-eight  hours  after 
inoculation.  No  tuberculosis  found.  Guinea-pig  No.  1 
died  ]\Iarch  1,  1914;  the  lungs,  peritoneal  cavity,  and 
liver  are  positive  for  tubercle  bacilli.  Large  quantities 
of  tubercle  bacilli  were  found. 

Case  III. — Aged  thirty-four  years. 

(a)  Variety  of  tuberculosis:  advanced  pulmonary  with 
cavity  formation  on  right  side  and  consolidation  of  left 
apex. 

(b)  Duration  of  tuberculosis:  three  years. 

(c)  Fever?  hj'perexia. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
Much  worse.    Died  a  few  days  following  delivery. 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?     Both. 

(/)  Is  the  husband  tuberculous  or  not?    Not  known. 

(g)  Advancement  of  pregnancy?    Six  months. 

(h)  Condition  of  child :  Premature  death  after  two  weeks. 

The  family  history  was  negative  for  tuberculosis.  The 
patient  had  pleuris}^  and  pneumonia  three  years  ago.  The 
present  trouble  began  six  months  ago  with  cough.  Pul- 
monary condition:  extensive  pneumonic  consolidation  with 
softening  of  the  entire  left  lung  with  cavity  formation. 
Small  cavity  found  at  the  right  apex  with  marked  infiltration. 
She  was  six  months  pregnant  when  delivered  of  a  still-born 
fetus.  Since  becoming  pregnant  she  became  very  much 
worse,  dating  the  beginning  of  her  illness  from  that  time 
though  one  w^ould  know  from  the  extensive  involvement 
that  it  began  a  long  while  before.  The  exact  date  is  not 
known.    No  positive  report  on  sputum. 

November  14,  1913.  Material:  placenta;  one  guinea-pig 
inoculated. 
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Guinea-pig,  light  brown,  black  left  leg,  inoculated  with 
placental  extract. 

Result:  March  3,  guinea-pig  still  living. 

Case  IV. — Aged  twenty-eight  years. 

(a)  Variety  of  tuberculosis:  Pulmonary.  Is  now  in 
maternity  hospital  with  pneumonia.  Room-mate  has 
phthisis. 

(6)  Diu*ation  of  tuberculosis?  Not  known. 

(c)  Fever?    Temperature,  100.5°. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
Yes. 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?  The  sputum  was 
not  tested. 

(/)  Is  the  husband  tuberculous  or  not?  Is  suggestive  of 
tuberculosis. 

(g)  Advancement  of  pregnancy?    Term. 

(h)  Condition  of  child :  fair.  There  is  a  deformity  demand- 
ing operation. 

November  19,  1913.  Material:  placenta;  one  guinea- 
pig  inoculated. 

Guniea-pig,  white,  dark  spotted  ears,  inoculated  with 
placental  extract. 

Result:  animal  still  living  on  March  3,  1914. 

Case  V. — Aged  thirty-six  years. 

(a)  Variety  of  tuberculosis :  pulmonary;  unilateral  ulcera- 
tion. 

(6)  Duration  of  the  tuberculosis:  six  or  eight  months? 

(c)  Fever?    Temperature  of  98°  to  100.5°  before  delivery. 

(d)  Did  tuberculosis  become  worse  during  pregnancy? 
Not  markedly  so. 

(e)  Did  the  diagnosis  rest  upon  the  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?    Clinical. 

(/)  Is  the  husband  tuberculous  or  not? 
(g)  Advancement  of  pregnancy:  term. 
{h)  Condition  of  child:  normal. 
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The  patient  had  a  cough  for  three  months  previous  to 
delivery.  Free  expectoration.  The  placenta  is  normal  in 
size  and  appearance  and  has  been  kept  for  some  days  in 
normal  salt  solution,  and  as  a  consequence  is  partially 
decomposed.  For  this  reason  no  inoculations  have  been 
made. 

Case  VI. — Aged  thirty-five  years. 

(a)  Variety  of  tuberculosis:  pulmonary.  Both  apices 
moderately  ulcerated. 

(b)  Duration  of  tuberculosis:  about  nine  months. 

(c)  Fever?    Temperature,  98°  to  100°  before  delivery. 

(d)  Did  tuberculosis  become  worse  during  pregnancy? 
Yes. 

(e)  Did  the  diagnosis  rest  upon  the  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?    Both. 

(J)  Is  the  husband  tuberculous  or  not?    Yes. 

(g)  Advancement  of  pregnancy?    Term. 

(h)  Condition  of  child:  good. 

The  placenta  and  cord  are  normal  in  size.  The  fetal  surface 
of  the  placenta  is  macroscopically  normal  as  are  the  mem- 
branes. The  maternal  surface  of  the  placenta  is  more  or 
less  covered  by  blood  clots  and  when  these  are  removed  by 
washing  in  distilled  water  a  number  of  small,  irregular  but 
well-defined  and  slightly  elevated  yellowish  areas  are  observed 
which  vary  in  size  from  a  few  mm.  to  1  cm.  On  section 
these  are  soft  and  somewhat  cheesy.  In  another  area  on 
the  same  surface  the  placental  tissue  is  softened,  somewhat 
paler  in  color  than  the  surrounding  tissue  and  is  distinctly 
less  fibrous.  These  areas  measure  about  2x2  cm.  on  the 
surface  and  penetrate  for  perhaps  1  or  1.5  cm. 

December  1,  1913.  Material:  placenta,  one  guinea-pig 
inoculated. 

Guinea-pig,  dark  brown  and  light  brown,  white  face, 
inoculated  with  placental  extract. 

Result:  guinea-pig  still  living. 
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Case  VII. — Aged  twenty-two  years. 

The  specimen  consists  of  a  placenta  and  fetus. 

Placenta:  measures  11  x  12.5  x  2.75  cm.  and  has  been 
hardened  (partially)  in  formalin  before  coming  to  the 
laboratory.  The  cord  measures  35  cm.  in  length.  Attached 
to  the  surface  of  the  placenta  are  a  few  blood  clots.  In 
its  present  condition,  no  changes  are  observed.  On  section 
no  suspicious  areas  are  observed. 

Fetus:  Measures  34.5  cm.  in  length.  It  is  a  female  and 
like  the  placenta,  has  been  hardened.  It  presents  no  ab- 
normalities. 

Postmortem  of  the  fetus:  In  the  pleural  cavity  is  a  con- 
siderable quantity  of  clotted  blood.  The  lungs,  beyond  a 
little  edema  are,  however,  normal.  In  the  pericardium  there 
also  appears  to  be  free  blood. 

Peritoneal  cavity:  The  liver  is  enlarged.  The  lower 
portion  is  somewhat  degenerated  and  infiltrated  with  blood. 
This  is  probably  postmortem  in  origin.  Nothing  markedly 
suggestive  of  tuberculosis  is  observed.  A  few  lymph  glands, 
just  below  the  pylorus  of  the  stomach  are  enlarged  to  about 
the  size  of  a  millet  seed  and  a  number  of  what  appear  to 
be  enlarged  glands  are  also  present  in  the  mesentery  of  the 
transverse  colon.  These  enlargements  vary  from  0.5  to  1.5 
mm.  and  are  yellowish  white  in  color. 

December  3,  1913.  Material:  placenta;  one  guinea-pig 
inoculated. 

Guinea-pig,  white,  black  left  eye :  inoculated  with  placental 
tract. 

Result:  still  living  on  March  3,  1914. 

Case  VIIL— December  11,  1913. 

The  specimen  consists  of  a  placenta  which  is  normal  in 
shape  and  size.  It  measures  18.5  x  16  x  2.5  cm.  The  mem- 
branes are  normal  as  is  the  maternal  aspect.  The  cord 
measures  about  57  cm.  in  length.  It  also  presents  no 
abnormalities.     On  section,  the  placenta  presents  no  sus- 
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picious  areas.  Histological  preparation,  antiformin  and 
injection  of  placenta. 

December  11,  1913.  Material:  placenta,  six  guinea-pigs 
inoculated  with  placental  extract. 

Result:  December  21,  one  guinea-pig  died.  Suspicious 
lesion  found  in  the  lungs.  On  spread  and  section  of  lesion 
no  tuberculosis  was  found.  January  5,  1914,  a  second 
guinea-pig  died,  no  tuberculosis  found.  On  March  3,  1914, 
two  pigs  were  killed  and  found  negative  for  tubercle  bacilli. 
Two  pigs  are  still  living. 

Case  IX. — Aged  twenty-one  years. 

(a)  Variety  of  tuberculosis:  Chronic  pulmonary. 

(b)  Duration  of  tuberculosis:  one  year. 

(c)  Fever?    Yes.    Temperature  99°  to  99.3°. 

{d)  Did  the  tuberculosis  become  worse  during  pregnancy? 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon  the 
demonstration  of  tubercle  bacilli? 

(/)  Is  the  husband  tuberculous  or  not?    No. 

(g)  Advancement  of  pregnancy?    Full  term. 

(h)  Condition  of  child?  Dead.  Decapitation  for  mal- 
position. 

The  specimen  consists  of  a  full  term  placenta  which 
measures  15.5  x  13.5  x  5  cm.  The  cord  measures  about 
70  cm.  The  maternal  aspect  of  the  placenta  is  divided  into 
eight  lobules,  the  line  of  separation  being  about  1  to  2  cm. 
The  surface  is  partially'  covered  by  blood-clots.  A  number 
of  whitish  areas  which  macroscopically  resemble  infarcts 
are  present.  On  section  these  prove  to  be  suspicious  and 
composed  of  moderately  firm,  whitish,  slightly  translucent 
tissue.  The  membranes  and  cord  show  no  pathologic 
process.  An  emulsion  has  been  made  by  grinding  the 
placenta  with  sand,  the  emulsion  being  as  thick  as  pos- 
sible to  go  through  the  needle.  About  4  c.c.  of  this  emul- 
sion has  been  injected  into  the  intraperitoneum  of  each  of 
six  guinea-pigs. 
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Case  IX.— December  11,  1913. 

Material:  placenta;  six  guinea-pigs  inoculated  with 
placenta. 

Result:  December  29,  one  pig  died,  no  tuberculosis 
found.    Remaining  pigs  still  living  on  March  3,  1914. 

Case  X. — Aged  thirty  years. 

(a)  Variety  of  tuberculosis:  pulmonary.  Large  cavity 
in  the  right  lung. 

(h)  Duration  of  tuberculosis:  two  months. 

(c)  Fever?    Before  delivery  had  a  temperature  of  103°. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
Yes.  Death  a  few  days  after  delivery,  from  genital  tuber- 
culosis, 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?    Both. 

(J)  Is  the  husband  tuberculous  or  not? 

(g)  Advancement  of  pregnancy :  eight  months. 

{h)  Condition  of  child?  Premature,  very  small,  very 
much  emaciated,  and  weighed  2  pounds  12.5  ounces  at 
time  of  birth.    It  died  a  few  days  later. 

The  specimen  was  in  the  ice-box  seventy  hours  before 
inoculation  was  made  (six  guinea-pigs).  The  placenta 
measures  12  x  11  x  2.5  cm.  It  is  normal  in  shape.  It  contains 
one,  large,  whitish  area  which  is  firm  and  which  macro- 
scopically  resembles  an  infarct.  Attached  to  the  maternal 
surface  are  a  number  of  chicken  fat  clots.  The  cord  measures 
about  43  cm.  in  length  and  is  macroscopically  normal. 

December  16,  1913.  SLx  guinea-pigs  were  inoculated 
with  ground-up  placenta  mixed  with  a  little  sterile  water. 

December  29,  one  pig  died.  Autopsy  showed  a  pyogenic 
infection  negative  for  tuberculosis. 

December  30,  two  pigs  died.  Autopsy  showed  a  pyogenic 
infection.    No  evidence  of  tuberculosis. 

February  2,  one  pig  died.  Autopsy  showed  the  macro- 
scopic picture  of  tuberculosis.     The  lymph  glands  of  the 


496     CONGENITAL  AND  PLACENTAL  TUBERCULOSIS 

omentum  were  enlarged  and  caseous.  Tubercle  bacilli 
were  demonstrated  from  the  enlarged  lymph  glands  and 
from  the  liver  and  spleen. 

March  9,  1914,  one  pig  died.  The  lungs,  liver,  spleen, 
and  lymph  glands  of  the  omentum  were  positive  for 
tuberculosis. 

March  13,  one  guinea-pig  was  killed  and  found  pregnant. 
This  guinea-pig  was  found  positive  for  tubercle  bacilli 
especially  in  the  peritoneal  cavity.  Smears  from  one  fetus 
were  negative  for  tuberculosis. 

March  13,  six  guinea-pigs  inoculated  with  the  products 
of  conception.  Black,  white  and  yellow,  chiefly  black: 
with  amniotic  fluid.  The  remainder  were  inoculated  with 
an  emulsion  of  the  liver  and  spleen. 

Case  XI. — Aged  twenty-nine  years. 

(a)  Variety  of  tuberculosis:  pulmonary  ulcerative. 

(6)  Duration  of  tuberculosis?    Six  months. 

(c)  Fever?    Yes. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
Yes. 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli  ?    Both. 

(/)  Is  the  husband  tuberculous  or  not?    Not  known. 

(g)  Advancement  of  pregnancy?  Seven  and  one-half 
months. 

(h)  Condition  of  child?  Very  small  and  emaciated. 
Weighed  2.5  pounds,  otherwise  it  is  normal. 

The  placenta  measures  14  cm.  in  diameter  and  2  cm.  in 
thickness.  The  umbilical  cord  measures  31  cm.  in  length 
and  1.25  cm.  in  diameter.  It  shows  a  normal,  slightly 
eccentric  insertion.  The  placenta,  membranes  and  cord 
appear  macroscopically  normal. 

Fetus:  The  specimen  consists  of  a  macerated  infant 
measuring  37  cm.  in  length  and  aged  thirteen  days.  The 
postmortem  was  performed  on  the  seventh  day  after  death. 
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Since  death  it  has  been  on  ice.  The  skin  of  the  abdomen 
is  greenish  in  color.  The  peritoneal  cavity  contains  an  excess 
of  fluid.  The  intestines  show  the  usual  postmortem  changes. 
No  enlarged  glands  are  present.  The  liver  is  macroscopically 
normal.  Beyond  postmortem  changes,  the  lungs  are  also 
normal.    No  enlarged  glands  are  present  anywhere. 

December  22,  1913.  Material:  placenta  and  blood  from 
umbilical  cord.    Seven  guinea-pigs  inoculated. 

Guniea-pigs,  white,  yellow,  and  brown,  inoculated  with 
the  blood.  Six  other  guinea-pigs  inoculated  with  placental 
extract. 

Result:  December  30,  January  12  and  January  19,  one 
guinea-pig  died,  respectively^  all  injected  with  placenta. 

February  23,  1914,  one  guinea-pig  died.  There  were  a  few 
lymph  glands  and  a  few  yellowish  spots  in  the  liver  but  no 
tubercle  bacilli. 

February  24,  one  brown  guinea-pig  inoculated  subcutane- 
ously  and  one  white  guinea-pig  inoculated  intraperitoneally, 
with  material  of  large  IjTiiph  gland  from  guinea-pig  that 
died  February  23,  1914. 

March  2,  1914,  one  guinea-pig  died.  This  was  negative 
for  tubercle  bacilli. 

Case  XII. — Aged  eighteen  years. 

(a)  Variety  of  tuberculosis :  pulmonary. 

(b)  Duration  of  tuberculosis:  four  months. 

(c)  Fever?    At  times  none  at  present. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
Yes. 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon  the 
demonstration  of  tubercle  bacilli?    Both. 

(/)  Is  the  husband  tuberculous  or  not?    Not  known. 

(g)  Advancement  of  pregnancy?    Full  term. 

(h)  Condition  of  child?    Good. 

The  specimen  consists  of  a  placenta  measuring  15  cm. 
in  diameter  and  2  cm.  in  thickness.  The  umbilical  cord 
measures  63  cm.  in  length  and  is  inserted  almost  in  the 
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centre  of  the  placenta.  The  cord  presents  a  number  of 
false  knots  along  its  course.  The  membranes  appear  com- 
plete. The  placenta  presents  nothing  suggestive  of  tuber- 
culosis. 

December  30,  1913.  Material:  placenta,  six  guinea- 
pigs  inoculated  with  placental  extract. 

Results:  January  1,  1914,  one  guinea-pig  died.  No 
tuberculosis  found. 

February  4, 1914,  one  pig  died.  This  presented  a  purulent 
peritonitis.  Smears  from  the  peritoneal  fluid,  omentum, 
and  enlarged  glands  were  negative  for  tubercle  bacilli,  but 
show  numerous  bacilli  and  cocci,  none  of  which  were  acid- 
fast. 

The  remaining  guinea-pigs  are  alive. 

Case  XIII. — Aged  thirty-eight  years. 

(a)  Variety  of  tuberculosis?    Pulmonary  (chronic). 

(6)  Duration  of  tuberculosis?    Seven  years. 

(c)  Fever?    No. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
No. 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?  Both.  Patient  has  a 
cavity  in  the  lung.  She  lives  at  White  Haven,  Pa.  No 
active  lesion  for  seven  years. 

(/)  Is  the  husband  tuberculous  or  not?    No. 

(g)  Advancement  of  pregnane}^?    Term. 

(A)  Condition  of  child?    Good. 

The  placenta  measures  18  cm,  in  diameter  and  2.5  cm. 
in  thickness.  The  umbilical  cord  is  inserted  in  a  normal 
manner  near  the  centre  and  measures  37  cm.  in  length. 
The  membranes  appear  to  be  complete.  The  maternal 
surface  shows  the  presence  of  a  few,  small,  whitish,  fibrous 
areas. 

December  30,  1913.  Material:  placenta.  Six  guinea- 
pigs  inoculated  with  placental  extract. 
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Result:  one  guinea-pig  died  day  following  the  injection. 
Negative. 

The  remaining  guinea-pigs  are  alive. 
Case  XIV. — Aged  thirty  years. 

(a)  Variety  of  tuberculosis:  Pulmonary. 

(b)  Duration  of  tuberculosis:  One  year. 

(c)  Fever?  Not  any  now. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
Remained  about  the  same. 

(e)  Did  the  diagnosis  rest  upon  the  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?     Both. 

(/)  Is  the  husband  tuberculous?    Yes. 

(g)  Advancement  of  pregnancy:  Eight  and  one-half 
months. 

(h)  Condition  of  child:  well  nourished. 

The  placenta  shows  no  marked  abnormalities.  It  measures 
12  X  13  X  3.3  cm.  The  umbilical  cord  measures  34  cm.  in 
length.  The  membranes  are  intact  and  present  no  abnormal- 
ities. On  section,  nothing  suspicious  is  observed.  A  few 
white  bodies,  which  are  probably  infarcts  are  present. 

January  28,  1914.  Material:  placenta,  six  guinea-pigs 
inoculated  with  placental  extract. 

Result:  all  animals  still  living. 

Case  XV. — Aged  twenty-one  years. 

(a)  Variety  of  tuberculosis:  tuberculosis  of  the  glands 
of  the  neck  since  twelve  years  old. 

(6)  Duration  of  tuberculosis:  nine  years. 

(c)  Fever?    Not  any. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon  the 
demonstration  of  tubercle  bacilli?    Upon  clinical  proof. 

(/)  Is  the  husband  tuberculous  or  not?    No. 
(g)  Advancement  of  pregnancy?    Term. 
(h)  Condition  of  child:  good. 
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The  specimen  consists  of  a  placenta  and  membranes  which 
present  no  marked  gross  abnormaUties.  The  organ  mesaures 
17  X  15  X  2.75  cm.  The  umbiHcal  cord  measures  47  cm.  in 
length.  The  membranes  are  smooth  and  macroscopically 
normal.  The  maternal  surface  of  the  placenta  is  smooth, 
somewhat  lobulated  and  shows  no  abnormalities  or  suspicious 
areas.  Numerous  sections  through  the  placenta  fail  to 
show  any  abnormalities. 

Case  XY. — Aged  thirty-one  years. 

January  28,  1914.  Material:  placenta.  Six  guinea-pigs 
inoculated  with  placental  extract. 

Result:  all  animals  still  living. 

Case  XVI. — Aged  twenty-nine  years. 

(a)  Variety  of  tuberculosis:  pulmonary,  far  advanced. 

(6)  Duration  of  tuberculosis:  three  years. 

(c)  Fever?    Not  for  the  last  two  years;  formerly  constant. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy? 
Improved  under  rest  and  proper  hygiene. 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?    Clinical. 

(/)  Is  the  husband  tuberculous  or  not?    No. 

{g)  Advancement  of  pregnancy?    Term. 

(h)  Condition  of  child:  nine  pounds.  Well  developed 
and  no  cough. 

The  specimen  consists  of  a  placenta,  membranes  and  cord. 
The  specimen  weighs  about  two  pounds  and  has  unusually 
tortuous  vessels  on  the  external  surface.  The  cord  measures 
two  feet  in  length  and  2  cm.  in  diameter,  presenting  no 
unusual  gross  appearance.  The  membranes  are  complete 
presenting  a  tear  about  5  inches  in  diameter.  The  placenta 
is  irregular,  nodular,  purplish-red  with  minute  yellowish 
points  on  the  external  surface.  Some  of  these  are  the  size 
of  a  pin-head,  while  others  appear  in  the  form  of  minute 
crosses.    Section  presents  a  spongy  red  surface. 
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Immediately  before  the  appearance  of  the  child,  large 
masses  of  yellowish  gelatinous  material  was  discharged. 

January  31,  1914.  Material:  placenta.  Six  guinea-pigs 
inoculated. 

Result:  one  guinea-pig  died  February  1,  1914.  Another 
guinea-pig  died  on  March  6.  This  was  negative  for  tubercle 
bacilli. 

Case  H.  J.,  aged  twenty-five  years. 

(a)  Variety  of  tuberculosis :  bilateral  pulmonary.  Chronic 
with  extensive  eye  involvement. 

(6)  Duration  of  tuberuclosis :  two  years. 

(c)  Fever?    No. 

(d)  Did  the  tuberculosis  become  worse  during  pregnancy  ? 
Yes.    Pulmonary  and  eye  lesions  developed. 

(e)  Did  the  diagnosis  rest  upon  clinical  proof  or  upon 
the  demonstration  of  tubercle  bacilli?    Both. 

(/)  Is  the  husband  tuberculous  or  not?    No. 

(</)  Advancement  of  pregnancy:  abortion  on  account  of 
advancing  symptoms  of  tuberculosis. 

(h)  Condition  of  child?  Two  children.  One  was  dead 
and  macerated,  the  other  was  viable  for  a  few  minutes. 

The  specimen  consists  of  a  placenta  and  two  fetuses. 

Placenta:  This  is  apparently  single  and  is  somewhat  torn. 
It  measures  5.5  cm.  in  diameter  and  to  it  is  attached  an 
apparently  normal  umbilical  cord,  16.5  cm.  in  length.  The 
placenta  does  not  show  any  gross  abnormalities. 

Fetus  No.  1 :  measures  16  cm.  in  length  and  is  well  formed 
and  apparently  perfect  in  every  way.  Attached  to  it  is  a 
piece  of  umbilical  cord,  measuring  4  cm.  in  length. 

Fetus  No.  2:  Is  of  equal  length  but  the  body  and  head 
have  become  almost  completely  flattened  out,  evidently 
the  result  of  pressure,  while  in  the  amniotic  sac.  The  right 
foot  of  this  fetus  is  missing  and  the  entire  body  appears  to 
be  in  a  state  of  degeneration.     Both  fetuses  are  males.     On 


502     CONGENITAL  AND  PLACENTAL  TUBERCULOSIS 

account  of  the  fact  that  the  specimen  had  been  in  jBxing 
fluid,  no  inoculations  were  made. 

Histological  Examination.  All  the  preceeding  specimens 
have  been  subjected  to  histologic  examination,  in  some  cases 
eight  or  ten  blacks  being  taken  from  a  single  placenta. 
In  none  of  these  has  tuberculosis  been  found. 

A  summary  of  the  above  observations  shows  that  of  14 
cases  examined,  two  were  positive  for  placental  tuberculosis 
while  the  majority  of  the  remainder  the  inoculated  animals 
are  still  under  observation. 

The  original  manuscript  contained  abstracts  of  all  the 
reported  cases  of  congenital  and  placental  tuberculosis  that 
the  author  has  been  able  to  collect  from  the  literature. 
For  the  purpose  of  brevity,  these  have  been  omitted  from 
the  present  report.  The  references  to  them  may  be  found 
in  the  bibliography. 

Conclusions.  Congenital  Tuberculosis.  (1)  This  is  a  rare 
condition;  a  number  of  authentic  cases  have,  however, 
been  recorded.  That  transplacental  infection  is  most  likely 
to  occur  in  the  last  few  weeks  of  pregnancy  and  especially 
as  a  result  of  uterine  contraction  during  labor  and  the  well- 
known  latency  of  tuberculosis  are  facts  which  are  suggestive 
that  this  variety  of  infection  may  in  some  instances  be 
mistaken  for  a  postnatal  infection. 

2.  As  a  result  of  congenital  infection  the  liver  and  adjacent 
structures,  especially  the  lymph  glands  are  the  localities 
most  frequently  attacked. 

3.  The  prognosis  in  the  congenitally  infected  is  unfavor- 
able; first,  because  of  the  vital  character  of  the  organs 
usually  involved;  and  secondly,  owing  to  the  virulent  type 
of  organism  usually  present;  maternal  bacillemias  rarely 
being  found  except  in  a  virulent  type  of  infection. 

4.  For  a  congenital  hemogenic  infection  to  occur  a 
maternal  bacillemia  and  a  permeability  of  the  placenta  must 
precede  the  condition. 
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5.  Whether  tubercle  bacilli  can  be  transmitted  through 
the  normal  placenta  is  still  undetermined;  certainly  when 
lesions  are  present  the  placenta  cannot  be  regarded  as  a 
secure  filter, 

6.  Pre-existing  lesions  in  the  placenta,  especially  those 
produced  by  syphilis  are  predisposing  factors  to  the  trans- 
mission of  tubercle  bacilli. 

7.  Lesions  in  the  placenta  may  be  produced  b}'^  the 
tnbercle  bacilli  themselves  which  may  result  in  conditions 
favoring  the  transmission  of  organisms  to  the  fetal  cir- 
culation. 

8.  The  presence  of  tubercle  bacilli  in  the  placenta  is 
undoubtedly  of  more  frequent  occurrence  than  was  formerly 
believed  and  in  view  of  the  results  obtained  by  recent 
investigations  a  more  thorough  study  of  the  question  of  the 
frequency  of  congenital  tuberculosis  is  desirable. 

9.  Until  a  fairly  large  series  of  fetuses  and  newly-born 
infants  can  be  thoroughly  studied  by  carefully  performed 
histologic  and  inoculation  methods  the  relative  frequency 
of  this  type  of  infection  cannot  be  determined. 

10.  The  presence  of  tubercle  bacilli  in  the  placenta  by 
no  means  infers  a  congenital  infection,  but  is  undoubtedly 
a  predisposing  agent. 

11.  Congenital  tuberculosis  can  be  experimentally  pro- 
duced in  animals;  but  only  in  a  small  percentage  of  cases 
and  even  then  as  a  rule  only  by  the  injection  into  the  mother 
of  what  is  relatively  enormous  quantities  of  a  pure  culture 
of  tubercle  bacilli.  Such  results  can  hardly  be  compared 
with  what  occurs  in  the  pregnant  tuberculous  woman. 

12.  Animal  inoculation  is  the  most  reliable  method  of 
testing  for  the  presence  of  tubercle  bacilli  either  in  the 
placenta  or  fetus. 

13.  The  animals  should  be  tested  with  tuberculin  before 
inoculation  and  carefully  guarded  from  possible  extraneous 
infection  subsequently  to  injection. 
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14.  As  an  additional  safe-guard,  a  second  series  of  animal 
should  be  inoculated  from  those  dead  of  the  primary  injection. 
This  should  be  performed  for  the  purpose  of  positively 
determining  the  virulence  of  the  microorganisms  as  it  is, 
at  least  theoretically,  possible  that  dead  tubercle  bacilli 
might  be  present.  This  precaution  was  adopted  in  many  of 
our  cases  and  in  all  in  which  there  was  the  least  ground  for 
doubt.    It  was  positive  in  all  cases. 

15.  Whereas  the  antiformin  method  is  of  value,  the 
acceptance  of  one  or  two  acid-fast  bodies  morphologically 
similar  to  the  tubercle  bacillus  demonstrated  in  a  large 
series  of  slides  is  unreliable.  At  least  one  such  body  was 
discovered  in  every  specimen  examined  by  the  author.  In 
some  instances,  as  many  as  200  slides  from  a  case  were 
examined.  The  first  six  specimens  so  tested  were  placentas 
from  tuberculous  women  and  the  last  two  from  non-tuber- 
culous patients.  In  only  one  of  the  eight  specimens  were 
the  findings  confirmed  by  inoculation  and  in  this  specimen 
numerous  tubercle  bacilli  were  present  in  the  slides.  After 
the  first  six  cases  the  antiformin  method  was  abandoned 
and  the  results  obtained  hy  it  excluded.  It  should  be  stated 
that  in  the  employment  of  the  antiformin  method,  every 
effort  was  made  to  safe-guard  the  results,  only  sterile  utensils, 
freshly  distilled  water,  etc.,  being  used.  The  water  employed 
was  also  repeatedly  tested  always  T\ith  negative  results. 

16.  Prophylaxis:  In  certain  types  of  maternal  tuberculosis, 
tubercle  bacilli  are  not  infrequently  present  in  the  placenta. 
Undoubtedly  the  most  frequent  period  at  which  trans- 
placental infection  occurs  is  during  labor,  for  this  reason 
the  umbilical  cord  in  these  cases  should  be  tied  as  soon  as 
possible,  certainly  without  waiting  for  the  pulsation  to 
cease. 

17.  The  child  should  be  taken  away  from  the  mother 
immediately  and  carefully  guarded  against  postnatal  infec- 
tion. 
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18.  Placental  Tuberculosis.  Placental  tuberculosis  may 
result  from  infection  of  the  spermatozoon  or  ovum.  This 
assumption  is  based  upon  theoretic  grounds  only  and  is 
probably  extremely  rare,  too  rare  to  be  of  much  practical 
importance. 

19.  Placental  tuberculosis  may  result  from  a  direct  ex- 
tension from  a  nearby  focus  such  as  a  preexisting  endome- 
tritis.   This  also  is  probably  a  comparatively  rare  variety. 

20.  Placental  tuberculosis  may  result  from  a  hemogenic 
infection.  This  is  the  most  frequent  variety.  It  requires 
a  maternal  bacillemia,  a  condition  in  which  itself  is  com- 
paratively infrequent. 

21.  Bacillemias  are  most  frequently  present  in  the  acute 
miliary  form  of  tuberculosis;  when  ulcerative  lesions  break 
into  adjacent  bloodvessels;  when  hyperexia  is  present,  a 
condition  which  tends  to  impair  the  integrity  of  the  blood- 
vessels; and  during  acute  exacerabtions  of  the  disease.  It 
is  w^orthy  of  note  that  in  the  tuberculous  woman,  pregnancy 
frequently  produces  an  exacerbation  of  the  disease  and 
results  in  conditions  favorable  for  the  production  of  a 
bacillemia. 

22.  Tubercle  bacilli  are  frequently  present  in  the  placenta 
without  macroscopic  lesions,  as  proven  by  our  own  investi- 
gations and  those  of  others.  This  is  a  much  more  frequent 
condition  than  are  actual  macroscopic  lesions. 

23.  Tubercle  bacilli  when  found  in  the  placenta  are 
frequently  virulent. 
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Thirty  years  ago  a  tall,  grave-faced  man  stood  in  the 
delivery-room  of  a  New  York  city  hospital,  sickle-shaped  knife 
in  hand,  ready  to  do  a  symphyseotomy*  on  an  obstetric  patient 
who  presented  all  the  proper  indications  and  who  could  not 
otherwise  have  been  delivered  of  a  living  child.  All  prepara- 
tions had  been  made  and  the  staff  stood  expectant  to  see  the 
new  Italian  operation  which  at  that  time  had  never  been  done 
on  any  woman  in  America.  But  the  operator  hesitated,  shook 
his  head  slowly,  and  then  laid  down  his  knife.  "No,"  he  said, 
"  I  will  not  do  it,  for  if  the  woman  should  die  I  would  be  criti- 
cised by  my  colleagues." 

Yet  this  man  who  thus  put  aside  the  opportunity  for  a  surgical 
triumph  had,  just  one  year  before,  done  that  which  was  in  the 
end  to  bring  him  lasting  fame  and  the  blessings  of  many 
mothers. 

Surgery  had  already  shed  much  light  on  the  age-old  question 
of  wound  infection  and  sepsis,  yet,  in  1883,  no  one  had  fully 
grasped  the  fact  that  the  genital  tract  after  child-birth  was 
essentially  an  open  wound  and  that  child-bed  fever  was  a  fever 
from  wound  infection  and  that  wound  infection  was  caused  by 
bacteria. 

Holmes,  whose  life  extended  into  the  memory  of  some  who 
are  present  here  today,  had  a  prophetic  vision  of  the  facts  when, 
in   his    immortal   essay   on  puerperal   fever,    he  said:     "The 
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time  has  come  when  the  existence  of  a  private  pestilence  in  the 
sphere  of  a  single  physician  should  be  looked  upon  not  as  a 
misfortune,  but  as  a  crime. " 

The  furious  criticism  which  this  statement  caused  had  hardly 
died  away  when  Semmelweiss  (five  years  later),  a  young  assist- 
ant at  the  Vienna  Maternity,  was  fiercely  attacked  for  his  dicta 
that  "  Every  case  of  puerperal  fever  is  caused  by  the  absorption 
of  putrid  animal  material." 

Pla^■fair,  in  the  fourth  edition  of  his  Midwifery,  issued  in  1882, 
included  all  postpartum  fevers  under  the  head  of  septicemia, 
but  admitted  "  there  were  facts  difficult  to  reconcile  with  theory 
and  for  which  we  were  unable  to  give  a  satisfactory  explanation." 
Gusserow  in  the  same  year  admitted  that  locality  was  of  less 
importance  than  was  formerly  supposed  and  that  Semmelweiss 
was  correct  in  defining  puerperal  fever  as  a  wound  infection. 

Madden,  at  the  meeting  of  the  British  Medical  Association 
in  August,  1883,  held  that  it  did  not  matter  by  what  term  we 
distinguished  the  malady,  provided  we  recognized  it  as  a  "spe- 
cific infectious  disease  consequent  on  parturition,  and  largely 
modified  by  the  intensity  of  the  septicemic  condition,  by  the 
previous  condition  of  the  patient,  and  by  the  prevailing  epi- 
demic constitution  of  the  atmosphere." 

At  the  University  of  Dublin  it  was  taught  by  Kinkaid  that 
"such  fever,  from  whatever  sources  arising,  except  septicemia, 
is  a  specific  infectious  disease,  occurring  epidemically  and 
sporadically  like  any  other  infectious  disease. " 

In  a  somewhat  heated  discussion  before  the  New  York 
Academy  of  Medicine  in  December  of  1883,  T.  G,  Thomas, 
then  one  of  our  members,  defined  puerperal  fever  as  "  an  infec- 
tious disease  due,  as  a  rule,  to  septic  inoculation  of  wounds  in 
the  genital  tract. "  He  admitted  that  some  toxic  agent  existed, 
but  riduculed  the  idea  that  the  "round  micrococcus"  could  be 
an  important  factor  in  its  etiology.  Polk  thought  Thomas 
should  have  planted  himself  squarely  upon  the  view  which 
regards  puerperal  fever  as  identical  with  septicemia.  Fordyce 
Barker,  who  still  clung  to  the  old  dogma  of  a  specific  disease, 
held  these  ideas  up  to  ridicule.  "Does  every  parturient 
woman,"  he  asks,  "in  performing  the  function  of  maternity, 
like  the  scorpion  that  carries  in  its  tail  an  agent  for  suicide  if 
death  be  threatened  by  fire,  phj'siologically  generate  an  equally 
fatal  poison  in  a  corresponding  locality?" 
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It  is  seen  by  these  references  to  contemporary  opinion  that 
while  the  bulk  of  the  profession  held  more  or  less  to  the  idea  of  a 
septic  poison,  there  was  much  concerning  the  exact  nature  of 
this  poison  that  was  vague. 

Yet  the  time  and  opportunity  were  waiting  for  the  one  who 
should  have  the  clear  insight  and  the  courage  to  put  aside  the 
ancient  dogmas  of  the  established  order  and  to  replace  them  by 
the  new  ideals  of  sm'gical  cleanliness. 

As  to  the  conditions  found  only  too  often  in  the  maternities 
before  the  days  of  asepsis,  conditions  that,  thank  God!  cannot 
now  be  seen  and  can  hardly  be  imagined,  it  is  suflacient  to  quote 
from  Polk's  description  of  the  wards  of  the  lying-in  service  at 
Bellevue,  when  at  the  end  of  the  civil  war  he  found  himself  an 
interne  at  that  hospital.  Listen  to  his  statement:  "Sixty  cases 
a  month  of  confinement  was  then  the  record  of  that  institution. 
As  I  went  on  duty  I  found  every  bed  filled  with  a  septic  case, 
and  as  I  shifted  to  the  dead-house  those  who  had  been  there 
upon  my  entrance,  I  merely  put  in  their  places  others  stricken 
as  fatally  as  those  whom  I  had  originally  found,  so  that  out  of 
sixty  cases  of  confinement  which  fell  under  my  care  during  that 
month  fifty -five  passed  into  the  dead-house,  and  of  that  number 
only  two  died  of  causes  other  than  sepsis." 

Compare  this  with  the  present  mortality  in  our  maternities, 
a  mortality  from  sepsis  of  less  than  0.1  per  cent. 

In  the  first  nine  months  of  1883,  of  345  deliveries  at  the  New 
York  Maternity  Hospital,  30  women  died  and  the  serious  mor- 
bidity was  enormous.  In  September  the  conditions  were  at 
their  worst.  Ten  of  the  women  delivered  during  the  month 
died — about  one  in  four — and  the  survivors  escaped  miserably 
with  their  lives. 

At  this  time  (October  1)  the  rotation  of  service  brought  Dr. 
Garrigues  in  charge.  He  proved  to  be  the  man  superior  to  the 
emergency.  Appalled  at  the  frightful  conditions  he  had 
already  formulated,  he  at  once  carried  into  effect  a  detailed 
plan  for  driving  out  the  pestilence.  This  plan  was  original  in 
its  detail,  showed  a  broad  comprehension  of  the  principles  of 
asepsis,  was  brilliant  in  its  achievement,  and  of  far-reaching 
influence  on  the  practice  of  obstetrics.  Though  its  details  are 
now  commonplaces,  yet  it  may  be  of  interest  to  repeat  them 
here. 

Rapid  alternation  of  wards  was  secured,  so  as  to  allow  fre- 
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quent  fumigation  witii  sulpluir,  followed  by  scrubbing  with 
soap  and  water  and  by  a  1  to  1000  bichloride  solution.  Fresh 
bedding  was  furnished  at  each  change.  The  floors  were 
sprinkled  four  times  daily  with  the  bichloride  solution.  All 
visitors  were  rigorously  excluded.  Doctors  and  nurses  em- 
ployed in  the  maternity  were  not  allowed  to  enter  the  other 
hospital  wards  or  the  dead-house.  The  patient  had  a  bath  and 
clean  linen  beforehand,  and  on  entry  to  the  delivery-room  the 
abdomen,  genitals,  buttocks,  and  thighs  were  washed  with  soap 
and  water  and  then  with  bichloride  solution.  The  vagina  was 
irrigated  with  two  quarts  of  the  solution  from  a  glass  fountain 
syringe  with  a  glass  nozzle.  The  rubber  sheet  on  the  delivery 
bed  was  frequently  renewed  and  washed  before  each  delivery 
with  the  1  to  1000  solution. 

No  vaginal  examination  was  allowed  except  after  the  hands 
had  been  thoroughly  scrubbed  with  soap,  hot  water,  and  a 
stiff  brush,  and  soaked  in  a  hot  1  to  1000  bicholide  solution. 

When  the  head  appeared  at  the  vulva  a  piece  of  gauze  soaked 
in  the  bichloride  solution  was  applied  and  kept  there.  After 
the  expulsion  of  the  child  the  genitals  were  kept  covered  by  a 
similar  compress.  The  placenta  was  expressed  by  Crede's 
method  so  that  it  might  not  be  necessary  to  introduce  the  finger 
inside  the  vulva.  If  it  became  necessary  to  introduce  the  finger 
to  remove  placenta  or  membrane  the  vagina  was  washed  out, 
otherwise  not. 

Intra-uterine  injections  were  used  only  when  the  hand  or 
instruments  were  introduced  into  the  cavity  of  the  uterus  or 
after  the  birth  of  a  macerated  child.  After  the  expulsion  of  the 
placenta  the  vulva  and  adjacent  parts  were  washed  with  the 
solution  and  the  vulva  covered  with  a  large  gauze  compress  wet 
with  the  solution.  Before  every  washing  the  nurses  disin- 
fected their  hands  as  before  labor.  No  vaginal  injections  were 
used  except  in  fetid  lochia.  Every  substance  brought  in  con- 
tact with  the  genitals  was  soaked  beforehand  in  the  solution. 

There  are  yet  some  who  may  remember  the  ridicule  that 
greeted  the  announcement  of  these  measures;  there  are  more 
v/ho  remember  how  the  pestilence  gathered  its  terrors  to  itself 
and  fled  away.  Even  today  the  only  point  that  can  be  seri- 
ously criticised  is  the  free  use  of  the  bichloride  solution.  This 
resulted  in  a  number  of  cases  of  more  or  less  severe  mercurial 
poisoning  with  the  formation  of  pseudodiphtheretic  membranes 


HENRY  J.  GARRIGUES  515 

on  abraded  surfaces  in  the  vagina  which  soon  led  to  the  employ- 
ment of  less  poisonous  antiseptics  and  finallj^  to  the  evelopment 
of  an  aseptic  as  distinguished  from  an  antiseptic  technique. 

On  December  21,  less  than  three  months  after  the  institution 
of  the  new  regime,  Garrigues,  in  reporting  the  result  of  his  work, 
was  able  to  say :  "  The  effect  of  the  treatment  has  been  wonder- 
ful. As  if  by  magic  all  trouble  disappeared.  Ninety-seven 
women  have  been  delivered  since  its  introduction,  and  not  only 
has  none  of  them  died,  but  there  has  been  scarcely  any  disease 
among  them;  only  three  had  any  rise  of  temperature.  The 
pavilions  are  scarcely  recognizable.  Where  we  used  to  have 
offensive  odors;  feverish,  prostrated,  or  despairing  patients; 
overworked  nurses  and  despondent  doctors,  the  air  is  pure,  the 
patients  look  well,  their  temperatm-es  are  normal,  the  nurses 
are  cheerful,  and  the  doctors  happy. " 

Could  there  be  a  greater  triumph  than  this?  Was  ever 
greater  lesson  taught  more  quickly?  And  Garrigues  lived  to 
know  we  knew  the  value  of  his  deed;  lived  to  know  the  place  of 
honor  he  held  in  the  hearts  of  his  fellows. 

He  was  born  in  Copenhagen  on  June  6,  1831,  and  died  at 
Tryon,  North  Carolina,  on  July  7,  1913.  He  received  his  first 
degree,  that  of  Bachelor  in  Arts,  from  the  Metropolitan  Col- 
lege of  Copenhagen  in  1850,  and  the  degree  of  Master  in  Arts  in 
1863.  He  graduated  in  medicine  from  the  University  of  Copen- 
hagen in  1869,  when  thirty-eight  years  old.  Six  years  later  he 
came  to  America  and  settled  in  New  York,  where  he  remained 
until  his  retirement  from  practice. 

His  first  appointment  in  New  York  was  as  gynecologist  to 
the  German  Dispensary  in  1879.  In  1881  he  was  made  obstet- 
ric surgeon  to  the  New  York  Maternity  Hospital;  in  1885 
gynecologist  to  the  German  Hospital;  in  1886  professor  of 
obstetrics  at  the  New  York  Post-graduate  Medical  School  and 
Hospital.  In  1901  he  was  made  an  honorary  fellow  of  this 
Society  and  in  1902  an  honorary  fellow  of  the  Obstetrical 
Society  of  Edinburgh.  He  was  a  voluminous  writer  in  the  jour- 
nals, and  besides  was  the  author  of  several  books,  of  which  the 
best  known  are  his  text-books  on  the  Diseases  of  Women  and  on 
Obstetrics,  both  of  which  went  through  several  editions. 

Dr.  Garrigues  was  a  man  of  simple  habits  and  one  who  had 
in  large  measure  those  qualities  of  truth  and  simplicity  which, 
while  seldom  leading  to  great  material  success,  give  to  their 
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fortunate  possessor  the  power  to  look  life  in  the  eyes  with  clear, 
unswerving  gaze  and  to  accept  calmly  whatever  of  pleasure  or  of 
pain  may  fall  to  him.  Now  after  a  long  and  honored  life  he 
lies  beneath  the  grass  in  the  shade  of  the  hills  about  the  little 
town  of  Tryon,  and  above  him  the  marble  bears  witness  to  the 
fact  that  "On  October  1,  1883,  he  introduced  antiseptic 
obstetrics  in  America." 


DISCUSSION 


Dr.  George  Tucker  Harrison. — Dr.  Wells  omitted  one 
point  with  reference  to  the  appointments  of  Dr.  Garrigues. 
He  was  obstetrician  to  the  New  York  Infant  Asylum  and  I  was 
his  colleague.  I  owe  it  to  him  that  I  was  appointed  there.  He 
came  to  see  me  and  asked  me  if  I  would  like  to  take  the  appoint- 
ment, and  I  told  him  I  would  with  pleasure.  He  liked  my 
methods  of  study,  he  was  kind  enough  to  say,  so  I  was  appointed, 
and  I  was  his  colleague  there  for  some  time. 

I  appreciate  the  splendid  work  Dr.  Garrigues  did,  and  it 
is  a  source  of  great  comfort  to  me  to  know  that  Dr.  Wells  has 
in  this  excellent  address  put  on  record  the  many  virtues  of 
Dr.  Garrigues,  his  lofty  attainments,  and  his  valuable  contribu- 
tions to  asepsis  and  antisepsis.  I  cannot  speak  in  too  high 
terms  of  the  man  and  his  work,  and  with  all  of  it  there  was  so 
much  simplicity,  kindness  of  heart,  and  devotion  to  the  interests 
of  the  profession  that  he  adorned. 
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